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Continuous Tuning 
P/ate Circuit 

• Frequency changes can be 
made in a few seconds. 

• Alternate paths for current 
around moving parts of cir¬ 
cuit provide high efficiency 
and cool operation. 

• Glass-bonded mica assem¬ 
bly supports inductances by 
holding coils rigid — permits 
precision adjustment of coil 
relationship. 

• All parts removable and east- 

> iy accessible to operating 

personnel. 
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215 FULTON STREET • NEW YORK 8. N. Y. 
DEPT. 14 

BUNNELL —A KEY WORD IN 
COMMUNICATIONS EQUIPMENT 

Research, Engineering, Production, and Testing 
iadtitioB ior equipment for: Wire Lines • Submarine 
Cables - HcrUioad Communication * Radio Air* 
way Systems * Municipal Signaling ■ Army and 
Navy Signaling ■ Canter Current ■ Automatic 
Telegraph . Facsimile 
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WEEDS ALMOST 
NO MAINTENANCE 


— cxk m ¥ |i-fl 4J3 £chwqi\iI ri-pi m 'Oqivi«l al 
H s acuum ruJjc. Tbe IteliDgE 
is vunrily cc-riqat-d ii) ^jvu trouble 
sffyjcc. 
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OPERATION 


BtjlIe r,a=h h^h-quu}^ DLsmpanencs 
rltii iT—i hi, htinnsditi and Im-ji, iht 
i^aLojTS Cirrscr give* coiHistenlL^ 
doptinditil# I i 1:11 ^-EUkiue ad- 

ju^-lricn^s under UJ cxpuiiidiMij, 


frAttUPAC-TUILCL 

CUAMMTEII PIRKlftifANCt 


KcElc-qf, wirih jt-ir-k rjt expefitrut ill 

1 bi l* JmJi■pL'i"iei^r ic'epbrrfiD iwpiiji- 
:mtnr he-Jd. sund^ I m-Imju | its prod- 


*R1* Mi n|l rimes. 


I AST IQ rHSTALL AND 
Aftfi.Pt TO Alt RE^UIFIEhCEHTS 


SI¥iS PERFORMAttCI 

AT SH&flT-HAia COST 


SA*E 5 CONSTBOCTFON COSTS. 
IMPROVES tlAK£MI 59 ION QUALITY 


'■I I v-elj|ih(niLTi|h t^L'L'pi v OlZi .Uld CflJEJeC 
HMpmJcid pfOlCE ±T fi+Tney, Miil^lll 

nri «m> 1? u rwi.k, hltJi dh oscilUici? 
tt"ii hroni’.a::iMi. mii Frequency AdjuiE- 
niKnhj in tfr# ■Geld. And ibe Kellagg Nti, 
“4A Oupa^f it dtrlscwd l-ti u II-ex^H-. 
"" 1 -1 d 1 1P ibau3 r fcw c my *4flJHllJon t-u 
vxridiifc ipfiltftrkms. Addins m second 
■ limini.1 xeifiurcs iml\ a iuvv ciu j 0niv-l 
LT&inEmoriE. (Modet*. 4 rvAi| 4 bJu h too, mi 
Iltc- 01 , Wrwrf* need) 


The ILtJkigg No, SA Currier pruvEdts 
m ddla •flftIU.Li .j 4 , cFrnitfc aver a. rixcuEi 30dk 
Puap (me runted ir II KC) Thus- op- 
enusulfc U J:i IH.JI !.:’>• itirouph subS1 J£iJ:.*L 
lenprfu ai EiEgh Lcrss cable., ■ win ai 

cabl-c. Also, btrnusn iki.-, car¬ 
der i xii we,ili n^f CEfCuiti whpeh art 
lent j; k-.aTK-aJJVi it duns not LV.ull. tl- 
quitf- iiiipndins c TriLLtiin^ devices iar 
ml'i-iipp rr-ilrcirwi ku-jEts nuied by 
,ilii>: ijmi:- £if uptdi win Liiij i:Hbk 


This Ih-i l:a nni. j L ciE. r Lti syueeii |jvr- 
*i»it Eciiismmmn nr i«i) cLurvcTiuijpuft 
^.■ii.iiflACicnnily u*ei 2 ewo-wIik urreiiUE-c 
dmiil I loiidlb^ double imAe -wu&tufi 
cbe eiptitw or fltddcd I ism, extra jiuia- 
icrianLK or heavier paid, TbLi irwins ■ 
eoj I .is.v inf, vi-l:- -I yvu Lasiiidei rktf tm&\ 

ot ma-Ltflii hlhI friHnpiiTCTei rndfi 8 ! hb- 

pp *■'&*■ * trtf-nimLssjDn L.ijli-jj- niy, hy 
dimaciKEinf pn^drlinc bum. 
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Sylvania’s outstanding television picture tubes 


ben '62 suiHunaU^- kaowu telcvjt[«] aei 
luiikliri specify Svfevjmiii IfleviulOM tcfbcs 
iot ihair *ctE, y&Ll hiirr- 4 VlVC indiration *f 
ihcit ft-TfcilriTic qufllttv. 

Tf you w Luii foci I itLlormstioa iibuus ihe 

QiiSirp lane Ol SyJvunsj Cathodf Ray Tuh^ 
aru 4 (.’ by His nu riuffl^tLireTM of laigla^Mi 
f|lbuli!.y tuiIlu UjJwa Jut Jia^ny y-ourv, wrilo 
£y]yania Fllcclri* ProrfnrtE hit, Culhodf H 
r>Fvi*ion H biiii | *or 111 n:, Pa_ 
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SYLVANIArELECTRIC 

C-ATHDOE EAf .UBEff; Mho TUBES; fUClfcONIfc DEUCES; fLUOUESCENT lamps, HXTUAtS. WIRING DfPICFi; EL£*THIC LKLfT PHLTTOLAHft 
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CiinmiG hundreds of heptane calls, coasril 
.cable runs through many lonely miles Fm hrom 
frytfBS and people* n^ster amp^; tyn>g stations 
stand gu&rd *ito a new automatic alarm system 
developed by BcTI Telephone Laboratories. 

At a city terminal the mam on duty tUmiJ:cj a 
thrcJr by lading a tnmspimiil lug sheet over a 
dasE ^mdmv, a±id dialing n maitoj nhitaun. hun¬ 
dreds of milts dway. At once the station begins Lu 
give a i] account of itself. 1 I^IlI icig lamps under 
the lo^, sheet t& report any abnormal upc rating, 
oonditiou before it beS&mS sn emergency. 


But wlicn Hraietbimg happens tbfil threatens 
serious trouble, the apparatus acts at mice - 
maybe by switchinfi in a spare coasra) — and dal I t 
a dist:i ci I tc-il board byiiivgioga bi'M, Surmetimti 
he can tale further Steps by remote control; if 
nut. hr buries cm ctty ho*v to brief the nearest 
rtijxii i craw. 

With rfib ilCw idarm system, maintEnonne 
inert meed not be statiumeti at isolated pmnK, 
jic-it -^airing for somethiatg to happen. Instead, 
they Srra in tl^it home communi ties. Tims males 
Foe loiter work ... arid hotter telephone service. 


y 



BELL TELEPHONE LASORATOfUM l^MUN* *.nu wwrFfla, pcvi*[h* 

AP*P flAFEGTtHO. FOR GDHTINUlO I w.i fcq r| Mi hi E% AMD ECOtlOuHi TE LEI Ft OH£ lERVICt 
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F.W Viatic 

TV 'E]4E.rl Td KJKH E HJj pTflgaeSJ^ wLlirll will 
be tixATnintij with mici'OKOpic dri - il hy 
the laTg CSl group pE nuthdtf Rifts evCf 
^ssrMTihlnC, jl she firtlwOiriLiig reviled 
vetybigh and tdtrnhigb allDCadnp, rrm 
fere race in Washington. win hjvt ll 
vibrant rer-ord Eo ^fTrr with nUi-fly 
■ h-iking ite n lIi Mldsciactd. 

For instance, thcre'l be tc&umorijr 
Trrn.1 such ^Tperfs. a= Wa^iiat^tnn rnri 
■s-nllnrit Riiymond WUQh£iiSEE£, iv!h* tiC- 
lieves thaL the t dative merits oE fre- 
ve-regF. iimpiihiilr bTTHjdulatipn in 
TV have uni i I iccct'it !y been Ttry irtych 
fvcEfcctcd, and i hat F M om ide*- & dch- 

pLLk SjIuILihl I L> thr xnnny :iruUeisin Lltai 
im- exist. RrCilliug cHe les^s of 
Qupio of the FCC, we are told. Lhal in 

ria-rhjinnrl inlerErr^nr-n mt^O. 
dsuniMt inEeffwtnce ratio, and m 
U»*l-bmK ghosts. FM tvas sYnuwl 
Superior ta AM. Lbily Iti Inng-tLnw; 
Ehotfs did AM appeal lo uJltr bettE-r 
resiilti- ll^wcva, comments Wtll- 
ft'iuttf, s:i CO-dhfiiintd optratmir F M z.]i- 
peered auperior even to c VTscl Frequsvcy 
AM in [lie Chapin stud/, 

FrntunE [hr FOC triah furih-rr, W 'l|- 

niOEte declare* iJlui it whs f-amid that 
si- AM there is h very E-bo/p peak oF 
energy m I hr luncj rhjfr v?R|e band¬ 
width i£ nevertheless required, s-o that 
the Icny ^nngy kvefe .it the eslrenvc 
■li^Cs uf Eittf !i.!ihl wbi-rh ; 1 lt hnparfcinf 
Tor I he picture, may be received Wiih 
FM, the energy |& much more uni- 
Eoi-hliy dialY itnled, and fiExan-diTigtj 
! r M ".s inherently capable nf usiEig the 
hand to rt. litoie usefully than 

AM, SIfilei lil miiLtK Tn pr^irtkr th'-E 

factor should hr reflected n tba iRh-iei 
Lit kopEDved ^sirrd-l^iuidesireiJ aigf- 
nul i-n | io, reduetii ixiwrr Lu ^vcrmni-r 
nOrSe, Ktc. Com rnenl i |t| nn Sh PC pufK 
fiLiwrf, Will.ILC “=EaEuS that AM re. 

qturrs a j>riLk power ntf ihout J^& timr^ 

the niaic iiviain pnwr- aeedtd Ln thr }iie- 
tUft, & hJg'b yOwer oemdstign thnt <ioefi 
nnt TrTevDil ip FM 

According In WilLmattr, I'M w«l]d 
also afford tidier Tesulia eF Hew rirc:mts 
wkte devdnpcd Ld provide rhe ItET oE 
preemphaaia. which haa been aotmd 10 
hr dE cijnsrLH'rahld hnpnrlanr.* Lp FM 
p^Tformanee. ntwl the appfkaLt-on ol 


herlti iiniiEers nnd iqjprovcd dise-Hm 
nnrnrs tP riT+ur? udja^r-nt t:h*qrvrl n- 
ItTl'eitriLt. Tlbetif i% aim the- kur^k- 
Hon rliai iJesiffTiers rounder other 
nlduu d>f ti ujubinitt in^ ibr ^ynt prdsc. 
and yr: retail] its diaiacier :iftcr the 
I muter nnd discriminator. 

1 n v eat i gat kart t eocid^jcted hy this 
VViL^Inngtnr. cnn^ulcrmL al-EO reveal rtlfi .1 

POt v LasLi: rLitiiiept-. li^vr lieep discov¬ 
ered which r-ca ffinEi the tissh^f that FM 
is better loy TV The-se cone^pL:; art- 
based n -^ the that th^re ^re tivo 

f>2janiCtei e whiL-h. dsEiiie n signal, am¬ 
plitude and EireiqilCItfV III FM *Ttl_v 
Olie parameter is used |o tr^n^Tiit the 

iiiteSIi^mce. Theirf'iTH:, xuries Will 
lEKirit:, the engnetr ii free tu operate 
OJt IhLi uiigsed pFir^mpfer Ln flblain 
ij^me afiecLnJIy iLesired rrsiiJ^ r l"hus_ 
separatioti or desired-to-undesirBil si^ 
naJ ttiSglu h* trrproved M^tsidicrably, 4 
vitiil |>oifl t which cOuJd rfrdijce th^ !ie^1 
lypc ^1' interFerence escjM-rietic-ed whm 

FM is uijjerileil Ein bDJtd ( find 

al?n permit clossi =.£paralkai or ro- 
rhannel srnti.i50S- 

Iil view of these ^iMfings, WtlJtimtte 
petlttopcd the FCC to Em-hr-arc the 
i]ifct,Test it has h FM and posi^e the 
estahlisFLiiarm .-I ultrah'gh =ljn<LinLi 
pntil rtiere Ffcfia lii^en an optwrrunity to 

LOEnpfire prnp^rlv iJhe reEativfi murits 

AM ajy FM. 

Thr pnss5|»il,r':i-- □[" FJfi video lUMf 
beep eefcririLEntcsi favorably by rsEhe^ 
who are expecLvd In paJot the =ul>jecL 
la a drbaL^ at the huanng? 

Pi-tNc SafePy ri*m prrFcaHoiiE 

r v A SIGN] FCCa bfr TrpeH:", aL the rrCdnt 
APC'O con Terr net: :n Nrn. York City, 
nu the sratu^. nF poii-ce radic, Jl^niel 
Nuhle Motorola, v-fferfd iomr illu- 
rninatiPt predictions rn. tOniOFKKW’s 
iJesi^np,, 

According hToW^, tllC .-.dvauL-e 

nienl of the nit Wall TTvike it entirely 
in^ctiraHe (0 epLil rhe I52-1 j62 ttsc, 
fKl-](c diaTEncin mtn three 3^-ke chril - 
nel*_ 

"The pFobkm h qof one of iiiEcr- 
EPoduifiCintt end s-ekec-iviny ... Put sim- 
ply +i jirobkin -of circuit snd erjsLal 
oscillatof tLabiliily. ,r said Nfrlit^ 

"S nave aEreaiiy opr rated thfer s-te- 


tmns, 5 ?p;ii .11 ted by coal r 20 - kc SLJCCfJ'- 
tully, with i.ii;, Ea'-manri-: curaLjaTabLK In 
that ochirved with ihtee stations Gper- 
atlijg nn fidj&cetiE -CO-ke- ehsmT^tK, . . 

Ii is pm mctinpei vahit; 1 1 aL, sei rtie 
future, the 3fl lo 50-me band will mtib 
LO-k-s channels SHCcws{iLlfy P ^nd 
tbi>.r ill Lhe 1 7.2 r,, 102-11:- Iv.ri'i 2;"' l-:e 
chanuel lepninCicin will Lir itiC toIl 

D SsciLisiEi.y Lhc of higher 

pOrtcT for grate police, Noble said chat 
if he W^re srtting up |1je sy^tCEnS, ]l€ 
wuubJ -:lea-innate 2Q-kc send-cleared 
channels and esteblish r l^ premary 
pnwf.T OP the rmiri statinns at s mtixi 
iiLiLiEi ut 3 li-.v Ivj [irrividp a :u.il_.bLC dh 
imprnvriT-rrv; over Mu- usuaF quarter 
kilownn. Tti tel Li gene use of the 20-kc 
chfiriifiols in [his type. uF appUeatfop can 
-esult in h 1 eduction in vhe pmsibl r 
sky wave, by 1 Hr proper p*fna]Oi L^i] 
scp-aratkcni of Channel assignments, 
Kohle Tep^rted 

Cavcfin^ the po&sibiJjtius m niioro* 
w*vew f4>r pisliuu s^Liips, M^biC stated 

"]:=jE while the Of SIKh pqE|qarient 

aL ji resent is a aorlMslEkEig taceor, OYtt 
the ypar% It r-hoakl he fUSBibte to install 
an avet-estptndiEig network nsj rmdh- 
jiIl-x u'icrownve sysCems conaktc^ng 
StatP - , l- il2r_ ccHinly. ^suUcc juwL isrle/ - 
cntiTteCEing hiiioag states Sueh a Urup, 
I*: 1 raid, wpuld provide -111 lui.irjL'isil'Si.lly 
rOiLtrOljErd naEIOtial network of JtnCOj- 
■ALiMC ilPtl ™bntc CTimmurioatioiifi b:- 

rordinate lbe sqleEy services of the 
eoimtry. Tkc buitdip^ of such a sys- 
iern WMtld li^ the hpHl rtrji in rhs d*- 
Kig-n the |i It imald in :nul:i.r cmiimun 
luadons foL /tttional sccurbtv, declared 
MoWe. 

Ahavi £4 Me 

A iiUrtiiLi. ijj-- STaa ifaIlDs ttTE, whirl] wall 
imdaLihirrlly teonme a >rrir 11 = ar.‘ of rrki 
aicH 1 1 j ; TV n'lttAlifin MiabcKiE, is r>Liw 

an filr: .ir tlb$ FfY.. Freiiami by Kennctl’ 
A Norton <4 thi: Puffrau and alarry Firir 
el Lltt FCC Guii EOvciJilii a study uE ninth 
udE. lor chr- ■: r Ti-r: r:i: n2!orniion nf |adio 
Ereqth&tlrBeP abovt io n-ir, p .:ir r^p^rL rt- 
vojlii 'Pilit □ iLiuxiaiurr. Intal rn-vtragr oi 
*rca emi be etas il OJ w-ilh n llmatcd nnni- 
b<cr ul' cnaiincls bv iDcatirg Lhftn |[k. 
S-rapiiieaPY in a iriEin^^lai hmicc with u 
r ls-c lisiMi:L“I st^aruiiL>n cH ih* order if IHLI 
Lu- r.iiks.. 

A ri'nnlie-l-t reiirw uf ttiu impart-ant 
unalysu will ^piiLEr lu :2ie Onfjhr 1 : icsufr 
nf Com MUMBrATiDN t Wa(i;h Enf |] —L. W. 
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HELICAL BEAM AA/E.WA 



Simplified Procedures Developed With the Aid of Easily 
Applied Formulas Which Provide Beamwidth, Gain, 


Ti^iifd L 

PltJjril in 11ra Hnl-anni, wilL iliilHniMni'- ^vrihi-b. 


I ■!E HEL1CA1- nSAW ASmNft {;l tlcllK 
radia(iTif :n the a* : .nl made) provide t 
a wel l-denilAld uni I m C l?Cflni w:ii£h l& 

nldbOSt C-irtuli^y ^mur 

lobe? n.rt r'datrrety sir L -di! Us niade 
r^JLilian i- rtiudU.v pr^itced b* :i 
cDnductor formed ai a hcha. on j e 
2ij=- pitcii oci ,L ^yLirtdec ahrmt 

OTK: W^vrfdtft!l in CiroiuuJ^CfttC l^lt 

fljHELl EnCHJe lw* ttit Unique T«rO|>crtjr 

th;U L rnaj pfirfiLiL over a c0n5blfc!TObl= 
frequency I'a-n^c w-ilh ^sLru.blu pattern 
land impediuic^ chiriCt*HtticB. 

Tike axial or end-fire 01 radia¬ 
tion nf khv is. mm-i ^i-aiply jjr.iL- 
■“cntrel by iht MMStal line and gnCrUDd 
pl.in«? a.i r- : . ;vqTmm5 sh&WQ if 1 . Figure 
with Lhe inner conductor u£iiuL£cr_ed to 
L iij+j *r,d rj Lhe Lidix find the out-^r cam 
doctor L*r initiated in n Kr-Durul LiLiui£. 
Jhr. ground plan* it I iLf br Tirade of 
hdI id. sheet, nf sercer;, «r of a number 
of radial &ai4 concentric oonduclws. 


Axial Ratio and Terminal Resistance. Methods of 


Ffallm\nvrr 0*iJ*n CfiiitW*Hitfiwi 


Calculating Patterns Included in Novel Approach to 
Design Problems. 


It will be assumed that for n «rtain 
n.ppl icalL-on sitliET a definjl* tavnwidth 
(ii a jharhrultf value ^ pffwer i*< 
doiiruU. Actually the bcamwidth mid 

jj-ain |rrterdfipOMiieFit 6P thll if B 


by JOHN D. KRAUS 

As^DCi'att Pr*frjnjr *P EPf*rfff«»i rrne;i-nr#<-.n£ 
Ohl* 5 EhI? Uni^r-il* 


J -I Gtlfl« l-lcj 

Pol+HDiiETtnd liftllMl BnlArta, 



I : iiizir ] 

RcNd** iilJ pntren w|rt hiunw.dlh '-tL^c'n 
hd-Upowir mLYHI md bvnmi*bilh 

HTVl Eulllk (flji 



A * CPMMUWCllnOM »* SiFTIMiiR 114? 





















Hosifjti ivvhn itgnes 



F i^-jc c 4 

M-adcIi h1 1 : i 11 l --il= L #1 inur-lci >il IrfM Ol *fl£f DO mPMbr*4 ftPli [ikiidmi 1 IfllDfH 
iii'Si'h br.jlc ■ i-J ii. 4 h 4, H, ei : 11> Ijihi. 


crTta^p pnr^pr 35 rhosen, thr be*m<- 
W id’ll im_ for jFraclJcat pin |>.: j«_j, IhL^i - 
mined and vjee verxa. An opLi m-um 
cIei ig“n. Sot a. medimri gain l.rl i«: :il bepjii 
anteftTlq, pVfiViOh&Ly described, 1 plrO- 
v idei a pitch inigLe ti oE 14* and 6 
turns. Altinaigli [he difference inchar- 
auJer ispc - :? Ijptw^n antemafi oS to 
IS* u'L^i i■: ntil huge, ll.y arrtidLci 

angle (12*) ^jvcE ahghtly lieLtei paL- 
l=mi ^sharper m-m kihr RJid kftwIIft 
=i-ijlm; lobes fur ;i g:v“ n social length, 

nS) whiie llsc target angle (15*} gives- 
a ^lightly ;nviilee rraaitPUGG vr ri^iri^Kn 
OvCr I hr haibduL-dlh. The l Ih:, iL’i 1 uJ ;i 
particular piich angle involves a l^iLi- 
prranke and any vHlue sefecBcd aa cn- 
tudy arbetrary, In this ppper, 
nan be-tti La ken a= tht prettrrtfd vakie 
of N-e pifidi angle (*)■ 

At the Liinttr fi^ijininry ill op^rptEon 

il ip convenient to oia^e il:c eii lu:i,i'ci - 
dice \C ) of 0K laelia l wave- 

Itngth Since the circmnferimcfc, t" 35 
i^pisl to ^ times the dtamrttr, A of 
t>ie JiciLi, C — it A And since the 
ClPtiOHateeitjre as I waralmgtfi af the 
cerskc frequency, the diameterI> it the 
cShlvv fr-urposney F^Ulld fie 
A 

£> = - IKIZA 

r 

wficre /■ i=- the free-apace wirtleegth. 
RefHri33i^ tn FiflUTe 1, find lT\3l the 
expression fw >Ll idpaLLn^, is £ — 
C~ tan y,. For ft — 12.5* ihc value ut 
the spacing che renter Frequency 
.should then be 

$ = 022 k 

The gTtjfiraf pEzuvo diameter, 
Ehobld be abbot LUr : nr 

Assnmine tHal (he te^d ir- 
Fiiigeiueaii is .la shown m kiffure 3, 
the 5p3€ing„ t^t^'ceTi Ute ^roncicj 

Jlani* and (he h^lix pn?p^r (of length 
E-ltcniJd be about nii^ojLlf the Corn 
5L15C iJlg {J — sy2), Ici Figfure 1, thi. 1 
cciii^ial 5mr is wantident with the Jj&tti 
j_\ :K dtid liir 1 "iniHLtiur. Iwtwr^r. the 
cn^xinl line: ^ntl the h-elix pCOpfii cOn- 

sis-tl Lit a secLirT: -it eoiidtKEjCi!' 

oF the same khid a^ usetl uk - ih^ hflix. 
CocnstiiBcidan simptified hiakiilg in 
nlin^k 5 Cv^itiriWHlii^SL DI U'E llelix cion- 
dUL'iOf. The dkaincEEj - , d, rA this con- 
nnErnr it not ennsal, but u\lu I™ Luk-fin 
to be nf dL£ deuke ur Q.ft2 wnvelrsigth a - ! 
tfi? cepter fic^Lit:ncy. Thua, for ejt^n - 
pie, the cnnilnrcor diarnetec ni a helix 
designed lot a c&ntci frinniDiicy of dfln 
3HC Wj^irld he nhouc 

To 3WIl!fiJBr if>e p sI:l hetiLal bfjm in 
lenria may bt Vfith Eh* follo^v¬ 


i m 1 : ri.LT¥LEii£iLOiUi !*e^ aidless Of Lhe L.a;ri 
or LeaTiWidrll des3T«Ji* nil ilimensinn? 
4 re ex]>ressKd :n ISnni Ot lh& IfM- 

spate ^avekfigth at the ce^aLei fr*- 
■qurn^y OF nperpf kin ; 

OiamcLir-t ft = t >12 \ 

Sparing . . - £ — 022 k 
GnonnJ planu diSEiiCfer G ^ DUS ^ 
CIrxirlucacr HLimrtnr . . j _ U.02 k 
bi^riiLu Ih'im K^LAirtd \\M*nv (0 firs^ 
i!irn , it = 5/2 = O-ii fc 

Thr only Tempi ping i[«nnhty whidi 

molt "b* 3|H$cLficd 14 the hi ml Kir fit 
tbrns_ +p, and Lhrs is detenu itied by the 
delin'! I V’J^iwidth KF-i^- 

Tht bandwidth ovtt whieb the an¬ 
tenna will radiote in the axial mode is 
firim iilws-nt fl.75 to l .,1 ->f Ifir cpntKr 
Irc- - | ifiiuv. l^i v ::i|r a total bandwidth uf 
aboul E.7S to 1. 

a bd &i»i-- Fkpfd-iEJarti 1 

Based :4 tti (>i j - cneafitued jKttEti ri^ oE e 
largi nniYLber of helical beam atiten-iss 

"'P(k :r\lv PEfFTCinii n-"^-i | F f 4 rii V^-fii'.ii: 
j. Ol ] Uirnv Oi l :hj :-_r w Iml 4 i :K - - 

PTEi^oiii m S--!^ .rp I pxr rKO 

iiMP't. 

1 ilO iIII-ajJ ib ulid z* 11 IujIiiuIu 2 f til il crrE-rril 
r-iTT Ibo rrvn ^roErii cjit 4# nn^ MEV^l^u^fa 

yiilH ' ■!■■ hn Jw-^Ti ur ap£r-3i/ ^ u : uUu Tm 
laj 11 iE-cb uxitc >|fr bclwrrn I ir“ qnH 1 !■■" Tbf 
l.i-rr^ ii L H =hKr ip^-nbiCd ba j-^C vJtvriti 

j|; l!in CruCrr fic-^ucur.j f \~ ™ I.D > j :. 111 1 I:-r :■ 
liitcfa . 1 nh. ill li: i‘ t i:::.li ■* 1 -r■ |-• 1 1 ■■ ■ ■ ^. .ir- 

HD ChH Ibr fVJmPPI Lilli-:- rt-^u\z<zi 
1 c^u: 0 r--il in Dcruiii dI I:-: SErimwidlS nr t.vti 
■ I '.i i rv^ Ihir niiiribEr -il mrnn. u, ailh Li.- ■ ilin 
.UnunuiT-nF Iiim 4 W! 1^4 pr*WfHn( WCI LOm- 
nlMrtfi iritc-hrfc lhe l^.i" bf l« ■ 


i^ ih ferand iliat the beamwMfth (p) br- 

rviTf-n ilj]I:-> pi>wLT points f pl^oTe J) 

<]Ui B jC elOEfily by Lhtf reiy flJlTVple 
rclut i*fi 

Si 

(.1} 



Where: 

h — Ir^w-sppte wavdengHi 
S — ipdcmg = ton * 

= cijeu^dsL'enet, arid 
ie — numtar cf tnena 
TiliC ViMvi.ii'iLgLh, ■- por 11 : l; , 2 nd tl Lame ter 

;Lrr. course, all measured hi Lhe samr 
units. It is asUyirird thrLf the li^tcll 
angle between L2 n ;Lnd Ihjt ?i 
nt least J, snd that 11 m ei reumfeoence 

is hetwtep and wavelength*- 

Tt may Le .«! ■■ r.vri Jinr.iytinaMy thjsr the 
bcamwidth of long end-fire atTays ia 

I ni" 

prOpitLiOJiil CO L/ factnr 

■IJi] k/C Ln {J) lliii bu^n dEtermme-.l 
cmpirEcally The bCJinwidtll given by 
fj) appli'ee Lo lhe r-adiat3un ]Latiern 
ei rher the vcrtkilLy -nr the 3t*or Laaotalfy - 

[■uSjimil cOmpcinf.ut ^-f Che el*clri-C 
fidd mtonail^. bill mCxt duseiy vhiJl 
die :L'-eia|rc :>F the twg. 

A? esnoiplea of the apjifckatifra uf 

formula (J 1 ), iialf-jiLiwsr bc^mwldths 
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c 

i 

X 


N 


1 TJIHII t TVWha 4 TjIrtTJ* * 10 TuHhB 

CAimatte- —— - R^r^jiiEn 


K i t -j r n E 

CkJsulriB J fit-id nE ]i.3 T i^li-uL h. ci- inca.iiik. ||..|k | rtk\ y| I. i. fi_ H. mn£ 111 lniu with 

BlHNMffl L'HlCIrnp vJi-i>Vcd linici.l air Epa.-strainn 


(fL J calculated hy (his relation are 

hilftd m mLI* 1 :rsr \2.2 V heUas nf 2 y 

4 r 6, ff r and 10 turns with C — fk58 \ 
Find S — 0.21 *, Measured p* tier.ru 
.::t he I is. - -"::: ere 1 1 luMlrulerl by Ehc 

pattcm nwde3s ef Figure 4 atid also 
arc shown by the. dashed curves in Fig- 
ILK- 5* Iti cacti CSU, eJl 4 Uliiniurtfd l^t- 
tem jm pn average oF the patterns uiasa- 
Uftd for tilt ycrtii±itLy and harixcip- 
tiil3> j polarJjJcd comfoneub oi kht radi 
aL*d plectrit h*l& intensity Calculated 
patterns, discussed Later, i~e shown hy 
the Kdid curve# Ln Figure ,5_ Half- 
power heiiTnwidtJia JCflled fPQiSi txH]( 

ttlC measured jeilI emulated piittf r7l E 

ni i Figure $ are compared v?iih -raJiiEi 
obtained by JormuEji (J j in the tal?k. 

Substansad ..^resucut w Id: the meas¬ 
ured bemnwidclu in all t rasa, excep-1 
fcVtr Lhe 2*mcn freiLx h is available from 
(J). GeiLMtLj, thss furmuLa agrues 
wtil with measured valet:* far helices 
with an iixia] Eength, ni’, gi eater Ilian 
about 3/4 ivavdc^LfTth. 

Al the center Irn^nmrv C = 3.0 %, 


■util for a Jutdi ang-te nfc IJj -- , (J) re¬ 
duces 4 * to 

52 

P =■ -— de^mi (2^ 

v^.a* 

Solving for tli-c juutiber of tutus* 
tf, we hfLT* 


\*m 



TIluh, for TxauLpie. iE a DuJf-fiower 
h-?Funwidth of 50* is desired M the 

center frequency 1”hti miTnhrr cif rrirr." 

required is 4.9. 

Hnlf-pbwer beamwidths h>s ^iveu by 
I / ; are i .1 1 :*-1 ra I l* rI |~r;i | iKli:;i I ly in Fig 
ure 6 as a functioti oi rL>_ i.-i.-.l kugtJL 
□f the helix, rc-V r nnd oE the eircum^r- 
cnoe, in Jr-ee-ipaec %vaveieciyth=_ As 
■in example, tlic be^nanvi-dth for _i hdix 
witfi :_n axial l^ngfti of 2 wavdengtiiB 

iUlij ei PlunderEiLh-t; :.f 3 ivaiTjrngtii at 

the cenCet frerfueno ioutid to be 
3? D . For C — L? 'i*i r ii^eaj the high- 
[= Ci| iscuuy lirmt fnr the lii'iun rnodn, il 
was Found lien the beam width wa* 
2B* i wfiile Eor c - 0,8 >, P|faT the low 


Tuni& fn) 

2 

4 

h 

H 

lu 

Alia! leiifertha (ni’j 

M2* 

0UL4* 

\&\ 

1 Jfik 

2. SO * 

Half 

pi^WiftF 

Cek-Utpie^ 

by £J) 

sr 



43* 


beam- 

unaftliB 

UeasuKd 


3*- 


40 T 

■N- 


From pattern 
eafcuEfttfd hj 
(Ii> frruf (II) 


5S fc 

46" 

43* 

3fl- 

■ 


‘JiUH 1 

a — Uj'd C — ]|, f - QJfl A 


frequency hrtilt, die bcamwidth 
51* 

The mruiber of toms, n, for liie lcm- 
ter frrr|ueqcv ajvd a pitch an^le d 
L2_5 ^ f i = alao indicated in Figure G by 
the luwtr scale For d>e ^hBrissa. Thus, 
fur a J7“ btnmwIrCth :it die center fre-- 
qtierey, a 12.S* hoEFa requires 9 turns, 

K ree sbspe od the mam lobe: of the 
radi-qtlcm is- Haired It c-nn he 

ikawn AppE'OxiniaLely ai in Flgxiie 2 , 
wltlL the aid oi Biaia-po^cr points given 
hy (f 1 airf the heamwirith. £, bet^TCJi 
first Lu 1 1: Of Lht pulLCm :lm giv^n by 



This procedure for onkuUtinn: the pas¬ 
tern may be call-rxj a short method bt 
ccmtraEt to o Jotigi-7 ULcLtioU diseuasod 
Uter. 


r^wvr Q n In 


A very Estupk jpj.-TOxiniatt expres¬ 
sion For (tie power gain of a helical 

I-lilii: antenna, with respect hi an Iso¬ 
tropic cnrcuhirl|f-polat , utd toured i:ah 
he i^btiiiTied hy 4iyitfing the square nt 
the bdatuwidth as expra**4 by (I) 
into the number cd square degrees in a 
^pher+i Thus, 

/C\- S' 

Cain — 3S^ — J| I d 1 

or as ft decibH ratio 


Gam = L L -S + Ufl 



dbCn 


THc^e formulas i hr dfec£ 

iulnor ]obes and the guma may in auitie 
cases bt slightly high. buL usually T-nt 
]vy muie thun I nr % d.^- Tfi« nm? 
jestrietlous apply (o {dl and (?) u 
to (J). 

Ai Lhe center Frequeuey (C — 3 .-D >) 
find tnr a pitch pngk of L2.5- P - (*> TC- 

dnr^s* 4 * ffl. 

Gaui ±= 3 , j il (.f?) 


" "Tu lijLniETc reriETjJ rau rrkiE* £7 r - l.il k 
trul r., it.i licncF ii n"t iiirnhitl. fnmn^i i Cl 
r^J.iCH to 

ii 

lu l dtyrcM- lI) 

■PLlrrc -J = ,i*iJ| kbSLh — «. By vff? sJ 
■ O'V-r'i i -iu - "' -:■!■ ni'L'Tbor )■■■ m or rod p- 8 *-- 

40 

Ipnnn, Muillur ^nr| Tji rrp'ill /]slf i ivil i—-- 

' r yulyr'-! HnlcmilH luLcri .1 ii tic 

l«T:^ of I|vdyciOd 


“*] ii 'iba mirrE insral cm wkn C — L.U %. 

bui «, if-d 1 miic« y. ii my: tooc-.lKU. dorrwula £$S 

n itirr*: in 


Cmiii — li —, t Tl';i 

fi'bsic .f = mill lia^p.ti —Hi?. By wiy of i-oip- 

puriHa “:Cb mudliEr furru >>£ €ini-R=c ^iitriml- 
MljeDie Ond T^-rirl! 1 lhu¥ ihlf £Sl-fi = S -— Inj 


polyrod mtuii whs« /i m Lb* knrh ■=£ tl* 

I n-l ;.■ t :>J. 
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Metallic Rectifier Banks, Designed for 50-Kw AM and 
FM Transmitters, Provide 5 Amperes at H,50G Volts DC 
and 4 Amperes at 112,500 Volts DC in Modulator and 
Power Amplifier Supplies. 


by N. B. THARP and C. K, HOOPER 

Advisory Ensi-nf-ti- Dciifin E'lcincff 

Elcctrcnict and X-Ray BJviiiciP 

W-vilangtinu-ip Elaclric Cnrpnjulmn 


id* high, J7 V wide and Z4 M deep 
Thi* unit IhiLt tjiket Up ab™t 
Sijbar-fl fee* t;f floor and 24 ruble 

feet volume These il iyiic-ns-Loji-i do not 
include th-t? hlfiwcr wlii-^h requirfe a 
■::i!-ii3l ^.iJd;Lj'.'i;;;i apeme 

The chuacteilsftkfi of must metallic 
rectifiers change some^lml with tintc 
In gerarai, the^e rhungei llivtdve bath 
the. EcirwnrrJ gmd Luck rr ■ i:-; linv.: 1 . Ufl 
yilEr the tO^ivircl rCi-isi-Biiee Enu-rfcB.S4.s- 
with L-ill* ill id Ellfc Jim k JiBlitUKa: de¬ 
creases; with tic'rit, rebuking in SDrtia 
drop* ill uutpUL vOlLfigO. Howevtf, in 

the 01 the speedily pr^ngsctl 

^eleniuus, which i* nO-w used for high 
power rfj supplies in out truntsmittersv 

the rr.rwn.rd Hging has been Eotind t* 
In; qnile small. Furl hcringJp, the. 
y^'ih^ rfiffttE Li- avj-lJly eOTtipL-eEv. fitter 
Lh™ Dr Eob:? yuair. HJki UD 

fill tfrer aignificaul change ahouW lake 
place The l»rlc aging chnnacteiiMicq 
Ol* th.ii same! wb^iiurn have Isetm EDO 
small tn he measured ou the b£e tests 
taken to date. 

FurwiLrd Of lng character! “idef cl H vn 
installation aL KDKA mfi shfrwu in 
Figure ]. It will be wr.n th^Pt the re- 
■diLctifib vei uqtpirt voltage with rime- is 
iibuut 1® in a ytMi . Utiiulty Ellis 
slight change eati lid tofeiabed without 
requiring the use of any special vafll- 
age coiEmKnriitt him 

As trwqliooed before, [ho high-power, 
Ingh vnltngr mctnllir rectifier Lises many 
dises «i >t cells in fifiiici Fur -cyinipk, in 
the supply Jo * the Abf-rransmiLtei 
power Euttplifin, a polypha&u rt-^L :il ui 
it n^d having tix lrg? or rOpmmlF. 
J'>rh of the-st elrcncms h^ JIB udls oc 
di^:s ::nnnertcd iti scries, makmg a 
kill rtf l r 90fi r^lls fnr die nnlir? r-ccti- 
firr. I his Inrjg-e jiumbEt of cdli lias 
liKen. l-EMinrl t* rrmtTihnte Tf> the uni 
knnLty aiwt rdiabilty I he cquip- 

:iknC. Any variadnns sn ihe ■iba.rnrtcr- 
trtks o[ the individual ckM aiet tffto- 
tsvtLjr +:rLnct]L-d hy the nvr-r^gi-n.^- cffe^l 
nrf m-sny cells. 


In a Ilu event of Irwhlc. the meCaLlic 
rectifier has «i iEihcrrm LLilvantage. 
Any L-Kiidrtiry tOw-iiid; ifiitbfe. -will be 
icidiL-ateil Jong in advance by reduced 
vottfl^E or nj| incrr;4jrc sn hn^n in the 
dc TJutpUI„ During LiOi DliJ sJusL-*E&wn 
ptrlodi, tbEiL, the suspected el^mem 
can he iheekcd arid rrplaLed it il 
a-hnws ahnnrmnl ioa-vritnl or back El- 
sifiLa nee. 

The U5K of ni^UillLr rc-LEififiTS in llLC 
high Toltag-c supplier of a broadcast 
UaiLSmitcer off^rP many advantage!. 
One FTM-jor factor ift the Length OC use¬ 
ful I i Lc_ For idl prartical punyrets, 
the metal recti her b row! for chr life 
of the (rarutmittpr. While dLcte IL 
■SOnw Te'cJur? inn in OirtpuL v^l^gC tn 
(h^ first Uw ycai* ist operation, thes 
L-aci he compensated Eor, if desit^L, 
by caps on the l-ugli vLiLtajfc ii-aiLS-* 
former nr by adjustment ni tha Toltag'-c 
leguSaLm- wliiub is UStd Ob ITIOSt qual¬ 
ity Liansn^tters. The possibility nf an 
^lnnfnt actii^lEy fajLL-hg ii tidUOte and 
even then, probably OLlky a small JiCff" 
Ebtftit ivotdd be affected. 

The elimination of rectifiet hash and 
telephone inierference and the nsKJCi 
ft ted hkergi in a huJle&i Lhat Usually 
accompanie* the use of the rectifier?. 

The metHilic rectifiers require no 

Pf}R 1.^ tinw! ltrinr« aj^diraLiuEL ul 
high vdcagL" Th]^ ^linriunt^E llm 
need for n recttfwr filarntru Lirr«t d«- 
lay relay and the associated mainten¬ 
ance Alsn, the transmitter r.t)n be 
returned to opetete Immediately [ol- 
k?wii:g an bntumjjjtlnn Emm 4 shcsrl 
dufaLiDn po-frer li^ lujJuir, which 
figaiti reduces the program interrup¬ 
tion tlttie. 

Anmiber icnport+-mt ndvartflge os she 
inucallin rfictififiT i : ; \z- ability to with- 


IWjp.linjrl-r-.HJE ETPt HJ ICC ? 
■VftniHEl.. FM 9 ?. 



Fittrc J 

BriinPrfl ni[M#r 11 1<>J in Ikm mp^vhlM ^jpplj 
■af □ M-kip AKI trjnimicrfr, T* 4 l r#tlrtir BUD- 
UliEi □ ampim ie 3 L.SS 0 - visllb ic 


fifurirl rtiiLtETEfy hi E 1 1 surges of inverse 
Moltagr without ritjiViPiy btuci- Such 
Inverse surges uvt dissipated in die 
hack rrsiKNLnce of the icctifici wichotu! 
■ Iimuge. Fiirthermaic, teni]iorB ry 
overloading the Jiatui^e likely to- 
OOcnr in a broadest l-iansm ittei pro¬ 
ducts llo Ivuli i iful df-fiLi Ev-tq iiru- 

lnnged overloading ^kich would prob¬ 
ably ruin a mercury vapor rectifier 
would, only -result m an. iriertast ni I he. 
aging cff-rrc -with a alight diop in out¬ 
put volt? in [he caw oE the mtcal rec- 

lIlltT 

An additional h-tiitfii of fhe^e -char 
^ctcristics 'i tht dinuuaLum of ut^i- 
stait apparatus f^r protecting [he rcc- 
lihp.r tbl>tK. 'S'his Kav-tfs tlie majrten- 
AJK)t and puE-E-ibiiiLy ol trouble cun- 
n^rted w^th the largs and often used 
OOlttattur? rerruirrd 

Kot 10 be Over leaked thr ad- 
vs^ipge the metallic rectifiers ofTct in 
providing tUTibility in ilw physical 
a.tTang-fimcnh af Lhe triLnsm it+er ar>d the 
af^rion layout Since thi: reciifitrs arc 
mi long*r critic I ^omponerts tequlr- 
i:Lg Erfiip-eciS ^hicrvali^n, they carl flO -V 
le placed iu Lbe puw«r ya-ull with lather 
poiver equipment. 

Lh:i! must. S:Su cunsldrir, nf CWF«, 
rli-e dlaad van a^i^dMed with thf 
Fise of mrfaLlic rretlRcra and ihe ^ffneL 
nil brofideo&l appLicatioai. First, tl&o 
mciaLlio fffrtihrr must he forced \ir- 
DnalEd Ear rrawc ftricifTit utilL^ptirMi pf 
its capahiliry Fortunately, wlittc it 
is u-i-^d "ivilJi an air-cnoled |-rftn.=TniPer 
rMeiving nil Its uir from a single 
sLiuiTje, ther« i:-; no problem. 

AneHdber unwanted ohahHtLKristlr is 
rht regulation FiUrcidured ^HKkr Isigo 
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Result vqdpcMbi 1m ■< Moatf Oi hh4 4E|UV 

l«l ahr-i lrr,li, DiirluitiiK ika r i ■. •- 

ul 4dr-lN(f 
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System, Operating on 72.5 Mc h Employs Basic 250-Watt 
Transmitter Located in flat Plains of Adelaide, Australia, 
With 25-Watt Remote Station 1,250 Feet Above Sea 
Level, and TO-Watt Mobile Units. 


by R. W. GOSS 

□ ftirl Ejirfmttr r VL 5 A? 



Hignl H 

L iti opitailid nr u ■ "■■(k.M ■ I•:• ■ 

in ;Vl-inr i tTuzroar. ‘I l-c iTHETnph-int cn rhi d«i 

it In 4 u-'Ch ^rr-Ji^i 


Falun i 

riur lrul i dint in e cir 



Fun KAWU VIAJiS tVWJf State III Alii- 
LraJia, accept Australia, lnu had 

very effluent radirO Lrafldl When ibe 
wat was in progress, che T^y maaiy 
a<tvaTltag*5 0- m^ ELE ra.:!ic vrtffi o:Tido 
apjKifertt a:ipl the South Austral U=i 

Pahce ItepaflmcEil deckled rhn-t th<*y 
leo should hRVf a mmtern nutia brajtfh. 


Dr Ftf 

Till: ncOtl (I iJTlCEJlr. rlfcijitin whui:li 
lijd Ln lip made wan l-h^ type flf system 
Era n+r ; AM whkh had fiCKH the Othnr 
E-iat-Lib efficient service for nn many 
years, or I’M whteh hnd Iracuine: vuy 
jy^ptjlar it uthfrr cwntfL€fi r blit ££ )Cf 
reouiiud unp[Rvf^d in Australia. 

With some htpr arud^y we fpedAed 
KM *nd earned much aptcidatkn o* i* 
its success, 

Tl PE 5JF- 

The Ci-ty q-! Adciau^c nestled un is 
flat plain bordered &u <a\t aid-c by the 

^Jid an thr other hy moiiivLiiiipi. 

Ajtcordn ig to I he LcxL hooks skis was 
an ideal layn^t, in faet h city whosr 
dtStiny p tactically demanded FM. 

After Iwcivc months ■ fi|jmMnn OUF 
laiih in Fl\£ has repaid uh £4n£TOua3y 

"by proving a very definite sirprr in rally 

over AM 

Th-C service area a-vrragos 25-30 

iu.Il:; riil ms IlCiii l!ie ■:-_! I r llI transmit¬ 


ter and iigiiala are clear, Free From ail 
noiae and with Hmpte tfrerigfih. 


Sp-nd 111 rn+T-iS n Ffi-Sf-lirs 


When wrrtEnu the spcdnc-snooi* 
there were three major poi.n Is tv cun 
sidcr (I) hfumtiKT antf pi:, war Qi 
jTaJVSmittcri ; iiumki fet FCC fci ^CTS i 
_ .:id (J ) po^« (rf mobabc tm nF-Tnicfcet. 

With n'.irh .l IL■ lI* a:t_d LO CurCf OOC 

transmitter «>f 25ti waits ia th^ nlty 
and another of 2i wait* sitflitgd 1,2W 
^hovu ^ja Jikm^I Ln the :iidttlllftd 
^ufSci^nt co fiv€ amplfi service. 


^ULlI K': l :TrV C, r 5 - 1 +U.l' 


Similari y rKU-iVFT*, -ittL^ WsLil 

racli tiansmittCT, were consiieEed satis- 
iaci-iMv. Tiis llm .I'lLi.c oi p^wee for tlte 

mnhilp- tnmsrjLittPT w aa fixed -=i J: - 

warts ati accordance m. h tL mos" ov^r- 

5ra£ Wrh th.;:. r-ume htiavy 

hattary dmitt, in Mu region of * 

while trnrismirtiTiif. ft^ctintLy ih^ 

firiwtu w ; ss reducfiri tu JO walls usiny 
vchr^lnrs, w hJixHrt rruil^rL:,: radoo 
bun in nngii. MAlJltfiMTCfi JlSS 'hfCh 

r«ji^crd e^wsideniul^ Previously bat 
rel ies could tt<A be charged off tIlu cat 
Rfrunaior ami cofiseqneTitty hnd tn be 
■changed after CvtEry paLtOi. £h<£ 

rndin -Mhirh is =till :ndp-p^ndent 
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Figure \ 

General view of the transmitter used at VL5AP. At left is a four 
channel cw transmitter and id the Qcnter is the FM transmitter 
being examined by R. W. Goss. Transmitter ^ on right is a radio- 
telephone unit used for the country regions! stations. 


Figure 2 

Panels of the console: Telephone dial on the left controls the 
indicator lights on the map shown in the rfear; loudspeaker aod 
associated controls serve the country regional stations, intercom 
system hctweea police officials end com ole personnel, Local and 
remote FM receivers, monitor for cw interstate transmitter and 
interstate cw receiver* Beneath the clock sp pears an indies tor 
which reveals the zones in which the cars are operating. 


of the car battery can be charged effi¬ 
ciently in the vehicle. 

Tb$ Canfrof ond Remote Twntmlffer 

The main 250-watt transmitter, crys¬ 
tal controlled on 72*5 me, consists of 
an exciter unit of 25 watts, identical 
with a mobile transmitter, driving a 
power amplifier of 250 watts using two 
8001s in parallel. The antenna is a 
quarter-wave ground plane atop a 
tower 12(y from ground and coupled by 
coax cables. 

1,000-Cyc/e OsclHafor 

During non-transmission periods the 
loudspeakers in the cars were so quiet 
it was found necessary to incorporate a 
1,000-cycle note oscillator. Every 
thirty seconds this note is transmitted 
to notify the men that their equipment 
»s operating correctly. 

Automatic Operation 

This is an automatic operation and 
can be controlled for length of pip and 
time between each pip. A small lamp 
indicates to the operator that the note 
is on the air. A small bank of relays 
switch on the transmitter pip the oscil¬ 
lator and. switch of the transmitter. 
The operator can select either the cen¬ 
tral unit, the remote unit or both, to 
be energized by switching from the 
console. This applies to either speech 
or tone. 

Double-Conversion Receivers 

The receivers are double conversion 
type incorporating automatic squelch 
circuits and, apart from the power sup¬ 


ply, are identical with those used in 
the mobile units. 

Nof$e Voltage Control 

Noise voltage is picked off the dis¬ 
criminator, amplified, rectified and ap¬ 
plied as bias to the first audio stage, 
effectively silencing it. 

Blocking Action 

The grid of the squelch tube, a 
6SQ7, is connected back to the limiter 
stage so that when a signal is received 
it also acts as bias on the squelch tube, 
affording a block and thus allowing 
the receiver to operate normally* 

Landlines connect the remote trans¬ 
mitter and receiver with the console 
and complete control is achieved from 
the console. 

Remote Slfe 

The remote equipment is housed in 
a concrete building on a hill top six 
miles from the city. Being somewhat 
isolated precautions were necessary in 
case of power failure. Should the power 
fail, all the equipment can be auto¬ 
matically changed over to battery oper¬ 
ation. A small oscillator is placed into 
operation and transmits a pulse over 
the landiine to the console lighting a 
small warning lamp every ten seconds. 
When the power is restored the equip¬ 
ment is automatically switched back to 
line operation, the oscillator stops and 
a battery charger brings the battery 
back to full charge. 

This transmitter serves the hills, 
roads, extreme ranges on the plains, 


and also a launch which is anchored 
at Port Adelaide. This launch serves 
the beaches along the gulf. 

Combined Operation 

Both the central transmitter and the 
remote system can be used together if 
necessary with very little or no dis¬ 
tinction, the stronger signal capturing 
the receiver. 

The Mobile Equipment 

In an attempt to standardize spares 
and simplify maintenance the mobile 
transmitter was designed as a duplicate 
of the main transmitter's exciter unit. 
Initially of 25 watts, power has been 
now reduced to 10 watts. The maxi¬ 
mum range obtained with 25 watts was 
85 miles, excellent two-way communi¬ 
cation being maintained right up to 
that range. 

The receiver is mounted on one 
chassis, with its own power supply 
which is also used for the transmitter, 
except for the final stage high power. 
The transmitter is on another chassis, 
t6gether with the power supply for the 
final stage which is an 815. 

Transmitter Power Feed 

High power for the transmitter is 
applied through the medium of a switch 
in the telephone handset. If prisoners 
are being carried in the vehicle and 
confidential information is being aired 
the loudspeaker (mounted under the 
dash) may be switched off and the 
handset used as a normal telephone. 

Battery drain of the receiver is 7 
amps and the total drain on 25 watts 
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IMfHI G 

Cl*¥ffT Hll|rM ill Uhl Mftlaili FM tran ■ ra i N c r ud ndir ■ IbJ* Inr rk* haadgifraiPii |TiMBln.vr- 


v.'d.i ~i2 fiaO[Ji ajlci ijil JQ watU, 22 umps. 

Ti* liP»rj FfltH Atatw-df* 

In the ioiMircil i-«wn there is also an 
interstate rau t runs mi Hr 7 of watts 
This is quite standard 5 in 

|h? Maffes ii-id two 8-13* in par 
attd in ik" final. Four crystal-con¬ 
trolled dLanncls arc available nnd can 
be 5ci«-ti:d by Cn rdwrnjr F, Switch. The 
auSn;r^s arc: hulf wh-t-e Y niLLtL !l, y,'v, 
pended baleen Eled towers- eon- 
Strutted almve the IjaildmE 

n'i_ P w b.'M t!r>: Li/y-cji 

The receivers used on sTi i== network 
are crystal locked and cnsuUcil in the 
remote bur at Mount Outu-jiid with lLic 
FM gsssr« Circuit* are quite standard 
uaisi£ two pf and two ijf stages. Both 
uajiHrirttrrs and. receiver tv»I| cover 
Ernca 2 Eo 20 itk. 

One Jandliuc pair, used for e-sdi re 
ceiver, camc-s the pulses ter 


iilTercnt runclions as * uU tu iLl jiudb 
fje'iwr, to t]fc£ CCTVIKric BpeakerEi 

The reccsveta may be switched on 
and o FT: the rf gain raised and lu^erad 
and die bfo ivotv uhani^ w?r f^ir 
position*. 

augl'l* -Pfddof^r 

In die console is a sanalt audio oscil¬ 
lator which feeds a tignal up the line 
fro the: reueivCr where ab in amp|jfiicd F 
filtered, i LLlikCU ia:d tiler, Hied a* bias 
on tfie rf and if atages_ 

Wll^n Iks frequency of the DoiLMafOr 
is resoftkiti witii eIl-u Lmic-i liher in the 
receiver the voltage is luajcnmuti, a* is 
the bias on the receiver. 

Ae the h^qu-c-rccy moves away from 
resonance (by moving; the Bftntrnl <m 
the console) the bias falls off and thus 
IIle rf gain of ch* rf^tivrr i* effectively 


Flflur* T 

ClfEUil 1-1 Os* EfelbUE ctaciyvr 


uontr^lbciJ l:y adjustmg the oicillator 
freqoerKy. 

IPO Wflfc Cdnlrod 

The bfo TTPlP k varied by UttfliU of 
a tank ui relays an a ring circuit, each 
Mmnectkqg a different size opacity 
acrosi the otciCUtor when U hi dused. 
Tiic relays art operated Ly pulses sent 
up tEi ■ line from the console. 

GW ?rfl*mi*#WF 

The no trimsuuitCT "ha* a bnEEt-in 
niumteiT ? which besides providing 
audible check oE Ihe m«-Eag«, aitu m- 
dica^es (he operating cooditou of the 
Era" The n-.i>izitur c£tiSi:£U of ail tffl? 
audio isucQIatnr v.'hich draws its screen 
^oltagr fron: ?hr cfti-ecf AppiLixi 
matdy 1 ^XlO volts of ?f at-e fed is a 
mi:il!I unit;, whkti L-. rectEfied nnH ied 
to the screen Thus tbc mronitor n: iijl 
mdEcatinn oi fhr qUaljiy of thu: traElS- 

m (Ltui I i-iLjsi;il, 
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OPERATIC 


DU MC 


TUBE cost 


\ TUBE LIFE 


1 \ dependability 


DU MONT MASTER SERIES I 
TV TRANSMITTERS 

^ Choose Du Monl iransmiliers for years of rugged, lrouble-free 
performance ai lower initial investment and lower operating 
costs. 

Compare facts—not claims—compare Iransmiliers on actual 
operating records. Check tub© life, cost of tubes, performance, 
dependability. 

Based on such facfs, the Du Monl completely air-cooled trans¬ 
mitter leads in all factors that spell practical operation with the 
finest picture transmission. 

} Detailed Information on the Du Mont 
Master Series Transmitters , on request. 

OaUVSKB. DU MONT LAQOflATOftlEX , (NO. 


Savings of almost 50% ol lube costa. 

Up lo foui times the service from each 
set of tubas. 

Convenience and ease ol operation. 

The advantages of the complete Du MonJ 
Transmitter Control Console housing all 
conhro] and monitoring equipment tor the 
tranamiiler. 

These advantages, along with countless 
others, offer you the lineal In telecasting 
operation with a minimum ol operating 
expense. 


W?C 


DO MONT LABORATORIES. INC « TELEVISION. EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON. N. J. * DU MONT NETWORK AND 
WASD, 5 15 MADISON AVE., NEW YORK 22. N. Y. - DU MONT'S JOHN WANAMAKeR TELEVISION STUDIOS. NEW YORK 5. N. Y. 


wttg, Washington, d. c * station wdtv, Pittsburgh, pa, • home offices and plants, fassaic and east paterson, n. j. 
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The Industry Offers 



MINIMUM SPACE... * 
MAXIMUM PERFORMANCE 


This miniaturized crystal unit is a vail- 
able in the frequency range 1 me to 
100 me with’ tolerances U> meet all 
commercial or military specifications. 


4UDIOGRAF8 PORTABLE 
TAPE RECORDER 

A tape recorder* which is said to feature con- 
slanL-current output with preemphaais equal¬ 
isation and head replacement without response 
variation, has been announced by Audiograph 
Co., 1412 El Camino Real, San Carlos, Calif. 
Uses scven-and-one-half-inch-per-second tape 
speed which is said to provide +2 db response 
from SO to 10,000 cps. 

Unit is housed in (wo carrying eases. Five 
separate amplifiers, tape-transport mechanism, 
and electrical interlocking controls are in one 
unit; power supplies, monitor speaker, and 
storage space for accessories and 4 tapes are in 
the other. There are two input-line or micro¬ 
phone amplifiers with impedance-chango switch¬ 
es; recording amplifier; fine amplifier; monitor¬ 
ing amplifier: and playback amplifier. The re¬ 
cording amplifier is arranged with a plug-in 
tape equalizer. Equalizer and synchronous mo¬ 
tor switch are provided for dual-speed opera¬ 
tion. A NAB standard illuminated vu meter 
is used. 

Mechanical unit holds 1,200'' of tape on stand¬ 
ard reels, drives it by capstan and retractable 
pinch wheel. Mechanical bias for tape takeup 
and feedofT is provided through a fluid-drive 
device which causes the tape reels to rotate in 
opposite directions to prevent tape overthrow. 
Breaking and fast-forward and reverse arc con¬ 
trolled through magnetic clutches. 



McLAUGHUN HETERODYNE 
ELIMINATOR 

A heterodyne eliminator, type MCL-4, has been 
announced by James L. A. McLaughlin, 429 
Pearl Street, La Jolla, Calif. 


G.E. TV FILM CAMERA 

A. TV film camera, model 4PC2B2, has been an¬ 
nounced by the G. E. transmitter division. 

Features a 6-tube preamp which has three 
peaking circuits, hermetically sealed plu^-in. 
type elect roly tics, and a polarity reversal switch 
for both positive and negative film. 

Camera has prefocused, independently adjust 
able edge lights which are said to reduce edge 
flare and eliminate undesirable reflections. 
Camera also has a variable coupling yoke, the 
adjustment of which is said to permit the pic¬ 
ture raster to have very straight edges and 
angles. 


W. L- Shepard, G.E. TV engineer, studying the 
video preamplifier in a film camera. 



£*C FLAT CERAMIC CAPACITORS 

Flat ceramic capacitors, Hi Q Flats, which can 
be produced in an unlimited range of capacities, 
have been announced by Electrical Reactance 
Corporation, FranklinviUe, N- Y. The number 
of capacities on a plate is said to be limited only 
by tbe K of the material and the physical size 
of the unit. 



RCA TV STUDIO REMOTE 
CONTROL EQUIPMENT 

Television studio remote control panels designed 
for mounting in the upper compartment of stu¬ 
dio control console housings (RCA MI-26266) 
have been announced by the RCA Engineering 
Products Department. Included are panels for 
remote control of a inonoscope camera, power 
supplies, relay receiver, sync generator, and 
stabilizing amplifier. 

The new panels are 11'' wide by 2Vfs" high. 



HEWLETT-P^CR>4/ID W IDE-BAND 
AMPLIFIER 

A wide-hand amplifier, 460A, wilh a pulse rise 
lime of .003 microsecond and a gain of 20 db, 
has been announced by Hewlett-Packard Co., 
395 Page Mill Road, Palo Alto, Calif. 

Designed for use with HP 41uA vacuum tube 
voltmeter, and In this connection will increase 
voltmeter sensitivity 10 times at frequencies up 
to 200 me. 

Instrument said to give optimum performance 
through impedance of 200 ohms, 

#■ * * 

SPRAGUE 70,000 VOLT MOLDED 
TUBULAR CAPACITORS 

Molded tubular capacitors, type 84p Telecaps, 
in ratings a$ high as 10,000 volts dc, have been 
introduced by Lhe Sprague Electric Co., North 
Adams, Mass. 

Tubulars arc said to be molded In non-flam¬ 
mable phenolic that is highly resistant to heat 
;md moisture. An exclusive design is said to 
permit mineral oil impregnation of the capacitor 
section after the phenolic casing has been molded 
around it. The complete assembly is then 
solder-sealed in tbe same manner as metal en¬ 
cased oil-paper capacitors. 

Bulletin 214 provides complete details. 



UNION -STATION BLOG 


ERIE, Pa 


IB 
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Frequency Conversion Supply 


Oscillator, Providing Change in Frequency to Turntable, 
Permits Use of 33 1/3 Turntable for 45 RPM Records. 


by f. KEITH IROWN 

ETiiel EnElnrar 
w£CA| ciHQrji^ 


This awwt of 45 i pi li recording b*s 
pt^efl ul Hirsutrr uf problem* fc-r 
broadcast ^t:£ i ei f£t 1 as well lis bonwi 
usets. Whik Severn! rmirufacELUcrs 
7 irr n production witk rpm fcium- 
plOS-t 0 E UH3ta ai C Illicit USe 

pthJ have entirely tiju much nmsble and 
wow for hroacc^i stuitfarrli. 

Ei wurfcld to rooftt closing i i preaent 
hrOiiikasc trapset i^ti-on mi ratable* could 
ie used Lor &LI records; -45, micru 
groove ^ standard 33 tran-scripbuQS, 
,iird ?£ rpra. inordl. This mighi be 
nacnnpbahcd [M *™e turn tibia with 
rKW idler -jvhrtiB, but Lkty *« usual** 
not Madfiy changed, The plauiEar* 
drive tunriab]a b require elaborate me- 
ehaniwtf gearing lireyoiiil the reach ot 
rPit too&dc-aM Engineer. 

Jn probing the pinblenn, a SuJtJE ion, 
T^quirirfiE mu duaiigiS in Ltie liuntrdde 
ifceehanisrro itxehj wus JouihL by cJif ric 
mg ihe frtqiJHtncy of powrr the Effnn- 

taHe motor, A l&Qveyde rpm 

fi.irnrn.hlr, when LiptiaLcd on fil-cycle 
power, was Found to rotate ai ^5 rpm. 
iL was biso found pfuiiblc ts„> operate a 
78-rpni cj-uIh motor ^--Lh 34.6-cycLc 
current (Or AS If Jim, but fnr danger nr 
aver heating she motor prevailKd r i con 
ditirrn that was not present wilk b3- 
C)de L&Uteirt hiocr ILCnrly ad fiTOa-rl 
ease turnti^ieB powered ^ith syti- 
rhrnhQus eIiuLGiS, a Stihk 0&CtlLl4OT 
W;lS Lried qn-! crinnd stable nL iw%ur- 
. ng low w<¥w end speed vairration w-hi* 
:im rhiingt: in inherent Tumble 03 " the 
«ipm*bte. 

3(a che circuit a convention i^si = 
En.r.ce-nn.pnnLty toned *Scil3at0i 

siabilbcd tij- degenerative f^rdh-^vk 
jneJ)jrlrd p with :i bVti i ;-.i-'i;i L:.:n uinpii 
Him , 6SN7 phase invertei and putfh- 
:m!l .rmriLlJd 6L^li |:*::v. , er a.nr|»JiFer_ 

A 10 1 L^ J chassis was used ■w-ii'h 
Ihei piTi r er supjdj 1 mminter] on a seJi;‘ l- 
rate chassis. Qnilc a few changes can 
rp^dt in rhr elrciuil 1o hccnrrtnu'KlnCt 


parts On hLiihi!, >mce III'- onl^ |WH 
which CtKIlrol the fcrwpwncy or stabs! 

11 y to any ext^iL are Cl. C-, C 3 and R n , 
H, and R. LucLJcniaMj' r it is important 
that Lbe rot^i or C- iic insulated frnm 
the r.liaasii, since iL is eonnected to the 
grid of she oiedEator. Since C L is us^ 1 
1 * baiaiKC out che difference m c?sj^ciiy 
:o ^L-iiund hi ornr '-idr ot it* valut 
ivid be difJenmt ior :nrliviilual C/s IT 
Lhe value uE Cr is ttm smaJl h Llie dS.17 
nay not oKrJUitr- .lilI-Jv. Ie the -kcM- 
Intnr will isoL operate at eydei wiili 
Lbc c-s-p^cicov at hn^id, Ri and R a tan 
changed to pdt. Capacitors with 
less fjiioLrity will raquife iLighei than 
lO n^Kubm^ i ejj-siai ice and vice versn. 

AJter -.cveial iiK^Lhs operatinn our 
utiLt haft not required any readjustment 
■:;f frequency. A pa-wer tnanifnrnjti 
wji* found In apwate very well as tJm- 
output hninjrnTnier. The 3n«fb tliI tay.i: 
^viiiUmg mu^t, of COuiSc, have Sufficient 

current carrying rapacity to handle 
the 

( h:r turEitalhL-tiS 1 rfquiie .15 Watts op 
eraLEEig power with somewhat highe- 
sturling powee, and theirf^TO afc IS1 

JHCA WCf 



Fifi’c E 

llhirt ■Iriipi ini Uluirr-icinL lrKwwwp-tfMn|Ji l*rr-^. 

Oydes [Jie 11^ hV-TVS F-UUiwl Lo aia|u ; iT 
5 to tO volt? ^Thivh the 60-cyeii; vatjilg 
for equal cofejue- We lia^J Lo a-diiisl K.y. 
Fnr [jrCipt;: 6L6 grid bias i'18 ni- 
^>lia ], w iclL pla tc v^EEips ^ n 

varies the ou"put voJtagt 

A> .r!i nil htgh pnwei amphrrei^ i! 

i= imporfatit ilia t the allil jJl-^iilrl i10[ ui 
operated without loaV., jf til? OUtjiUl 
t^ahsformcj insulation may hreiik 
down. We ksed stepping relay io 
chanyE From Cfl hi* St-c/elc operDtion. 
wit 'r one pair oE contacts to or>^n Um 
uiDttftap of llif pliLte power lupjdy, so 
IFiat lhe b]-:.:vn!K 1 1 : |: |: Sy wCndd he ofF 
■vben ant m ie?« JLiLujutiuIiy, a toggle 
jvjitch i.'.'i I i (TjiCi^tc as well ot better 
hut wu tiaij a tciay and r.o switch ■ A 
i 3 5-v ii iLot Urn p was -^t un to seev^ 
dual ruriLiicuL. badiji^ of the B[<yds 
supply, should Tnr lurritablf swlIl! 1 t* 
0-pencd wifll thr Llhasij^Over ili: 

A] cyu 3 kb. and in J icai ion ot il:e >■ itid ol 
pewtr bc"my supplied to the wmtabre 
niJCCO r VV iUl the power nupjily we hail 
I’ il"-o n FMi nr J a?i p&ftw ^ J 
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quency-timi standard ai &£- 

curacy and ftabilttt lg cocurBl rh«- 
trau :Tnlsvi^i:iK Quam-crystal con 
trolled n^ckUators arc the b^t yet 
available f®T this piirp:nie_ Thi 
oscillater= should br ptfcrvideiJ in tripli- 
cat-c iti JimlT= □Curacy of the bfond 

Ca^fJ! Ind finable loc^l eonvpaTitUri 

bstwiwn the different tfuJiiabafi to de- 
Tfrninf mniv. riiiil? which pwtjtolax 
o^ljELzeoc varied in drift n-e and by 
b:iw much To insure the ennunuity 

tH tbe l>ma roasts, provision JLlU5t be 
ni&ile for duplicate inbU'hiLk ns 'i 
radiu nmJ audio-frequency control 
dquipment Tbrie separate sets must 
be pu iodicfl]]v jd j listed to mi to tain 
yery cl055 flyrt:eTTiEnt whit each other, 
Upon tdlore ®E auj cin^t in the -chain 
from pr-MO usciUatDC 50 _Oflh'i'»l Wt- 
pui, alL* atternate set can be used to 
control the bToadcaJfc? 

Certain poddonju df the 50 hiin|]UpL= 
equipment □.= well as ihc plena *sdl- 
JatarE most be k=pi ®pefacin£ during 

prjriodi nS power failure, Fot this 


purpose a set of plate and fil*n>eoi 
storage bsc?erL;;b acid the n^i'-ssiaty 
float clmrgCri JtitlSE. be provided E^r 
priQh OduLi'l 1 ! chflimcL 

To facilitate i hr- Installation <4 
WWVH, a ^-iidpieie me of frequErtty 
,li i >1 time control equipment. from 
WWV was revi^! and reinstalled in 
Hawaii ftKviiicHi consisted p£ pm- 
ylflin^ rack-mounted piezr. □adllnloc^ 
□nd relocation ci| wmc nnLLi, 

The fre^urttcHanss standard iuuS 
monitoring tacky now used at 
WWYH coins Itt unfl rack with a lOO- 
kc Frequency standard with iti usd- 
ciated amplifter t® EUHiisJi two LjoJatid 
IfH-kc output = tlib= uJ these output* 

[5 ir=^d (n t:iT3i lsI ' exciGBtlcm far the 
r/ miaEfctplJer equipment atid Lbc other 
to control, tli* it/ derivation equipment 
f-or the production of tlnir signals -and 
nticn: Frequencies. 

Another nsdi coruniim {a) teEe- 
$ r-iph ic cade ticnu juinounrcr for E"^ 1 
nig blie aurtect Linv? every five m in— 
utes in <SMT_ by mthus of telciruphfa 


eotfe, nt-i r ti nj-i on tin® Jith Msvocid of 
eveiy aimftummEiEt nalervaS:; 
keyir^r device For ^LrriE iJuzaUon of the 
ciiiti-:> 3 : fitn.it key* the call letters 
WWYH twir -5 in selcyraphrc code 5 
mcojkIs rEs=t Use complet^nn ui the 
time armouneeroent) ; fr> Frequency 
tratltiplkr con^istlEig of a slnR^- 5 ta.ge 
L 4 K>-kr ■■mylif.Lr and twej jiaih-pySl 
qiainiuplti stapes i (d) wf distribution 
;l( i^|jI 1 floe ir&iiif; Euut- dG 7 s with 
grids driven m hoi with iJtdE- 

v id LCD ■ isntassd pSaiC ouspic! clhCUiES 

delivenn^ two watts ai kc lo 

70-nhm cotuttsd "HciKi Eoi LrBJi 5 nnt.ier 
^Keitatlnfi; aikl EW kc piem 

iss-dllator, Its Msotdatad ajiaplifier, w 
powrr ^iipptj vohii^.E. Filter and -vedtage 
regulator unit. 

As 2-5 trie is |Jie lowest r ,fiuLiLiJii 
Eiciructicy that may lie transmitted . it 
is ecoTftdfi&cal t® tmiltiply rlin cuntrol 
frtqcujiejf to this , .-nlna ii: '-ic-c uti it, 
lhu c miLtcriaUv tbr nuiaibcr 

of miilLEplicr Stases t*qu[f*i in the 
Lndivsdiial tratisi-nitterr- The LGf^£SOO 


22 


CO M M UN I CAtJONj FOR SEfTEMlM 





















































































































ku multiplier i^ulpnit » jfhfHrjxiniitdy 

pile ^ftlt inni ii 711-cihni tine Un- 

"rvmiLcrl luvmionPCS a r? down SO 1 ;LhJ 

niod l i 1 ai i■ j-ii p^oducti ni-- Jtnmuattd by 
Tnr-Te thn n 7tY r]li Type SlY/ rul>es 
operared very conservatively wer e 
Uird irj 1 Il-T balanced quuitupJeT 
lc> liiSm-e reliability- 

A tlnifd i-BirJ: contains [he Endow¬ 
ing cqii. E-tarting - at the top: 

(n) A Mirnnii telegraphic code tirnc 
fUtflOLirKtr unit. wbsuEi uprrat» in run- 
junrtinn with the OPC on LOp of the 
adjacent i i't'-k, ;ukt ach us I chi'rlc quit 
to Tfmoi'f ad r in signal* from tilt 
.iii i] *:ther nt Bhe rivo ■ mito falls out 
of step with the other 

{.b} Frequency divider aniL. 

(c"i Phase shSftet- nud frequency 
divhd-E-f. 

(^1 Duripr;- - muFl’plier - raaduhtur 

Dipt. 

C F !■ hfotliloi lug pasirl tor lumpily 
cheeking the audio signets used l-p 
ITCK^ijS ate UiL trimsmi tlr.tS^ 

[f'\ Sec-T-lldE- pulfir gttrjtratni ".nrj 
: I ili 1 r v.": wkrhi: unit. 

(&'/ Mixer uinjiSLEV- irnii 
(fr 'l individlroi £^i:i C<xrrtcuis Ear fr - 
moteJy adjusting [he modulation Jc v-pl 

of the tJ;lLISInisLtrr.. 

CO F eclated |x>wer supply a"t>r 
miser nirmiLhM qni| 

All hut the top unit nit ihis rad ate 
n?ed iti dzlTvElkm rtf sEl£ siaudairi 
audio frequencies, KEinuLHid-tuire and 
(ime-ifltcrrnl signals occarriny at iit- 

Jervals of l, 4, 5, yK, 10, etc., mbulr? 

ine dividers employ cutes ope rat 
u>£ as class d arajdtfiers with voltages 
irom tun*il dmvitt in the jdate nr- 
Flexed nnd mixed with [he input ire 
queocy m a balanced modulator csr- 
■Tuh The El' 0:liila“Ll r>r type O-f davnler 
3uis a disrupt adv;ii iu^ m that ir 
Hoes pot sell cisrillflit but require an 
externally applied input voltage uE 
["n^ proper- frequency bcf>ore any out¬ 
put voltage '-tun hr ol^inetf 
The second: uni l un this rack lou 
tains twu In ep- 3 frequency dividers 
which furnish =i l-tc output froni ,i 
JCO-lcc Input Ji uji i the fiequency 
si unda -d. A \ -kc aiupliHn i$ also 
iira^r^rafed liri this tmU, 

The lur^f diaE m the left of the third 
"nit : v -i-n the r^or shaft of a wlsyn 
uemi operating llL Itlft) cycles. Fty 

rnanunlly CtlTItin^; the Tntnr, cycles can 
fl dd«T to H-.T suhtrAOted frum rhr- 
i»ipji EE'equency TEiis pha^e shiftei 
pcranlts the ibiiu signal-; pruil ated m 
sl latei umt tri be advanced or re- 

tajded and in csoct agfreemcni 

willi jeiv rime &igfnaJ_ With the unit 
it is pobS-ible to *et fcho seconds pulse 1 : 
from twu similar divider ehaln? :n 
nyi-iit'mHT.i. within ± Z mjcroetcoads 
ositlf -Titl urriEnnry Tti^ fre¬ 
quency rfivider Opera-injq- Fcotli tii^ 


output ol the phase ahiftei fnnsiahes 
onijnit voftages 5EKJ r .MX&, and KW 
cydea. 

The frequency slivider tci ihp fourth 
unit- KTornted by JEN I cps hat an utft- 

pi?t at OH CpS. in EL Uaja.nred mDrill 

l-Ltor soppiied with and 5DD cps tbt 
entput is Utl and iiMJ qas 1'hjs -vut- 
pilt is passed throuj.;;: \l lil^er retwoTk 
which n:| cels, the 56L 1 l[ih signal nnd 
l^SMn rps, rhe standard of musienl 
piLel i eorrespondiug: tn A a.lsovt mi ri¬ 
ffle C. 

The SQM-cydE sLjtnaE ft ose^ to ex¬ 
cite a frequency nauEtipELer which h?- 
sn Output frequency ot 4030 eyLJuz. 
A mtTfer min' is [mrviElnl ffvr flirpish 
ing- i tO-iu conE^stinfr pf wpip] ^n-pl. 

tqdes of 4-4M and: 400Q eytles fen 
iriQiluEatm^ thr tra psm iftCFS- 

Tli^ MIC and 1000-cjflte Signals 
fion? previous units arr mixed m a 
halamrcd rmadulator circuit imd ^ 
series oE pulses, ench roosittmf oF 5 
cycles oF 10015 -cycks, b ftETKT^tod! Tri 
lirrjdure gnnd Sine-wave pulsKK. n 
phase shifrer Is provided in tlie 100 
<ycie fhcuil Lo adjusi the phase =.i 
I hat both foLtn^es art- dt zern aimul 
taiie&usly 

The tOcycks frum Lha pr^vigus a -m\\ 

it eon vrrtrri inso ^-pliase ftFi aydts 
ivhi-rh is JEiipUEied tn drive a. SOlf- 
startsn^ synchronous :i :■: I ur hiLViEi^ ni 
outpirl =hnft 5]>erH of 1-rpt. A set u^ 
rnn+ictt ftperflled Ly a r.nTn on the 
l-Epi sh^it i? dosed c^eh hEvaluficiTi 
friT j pfiYiuU of abKWit E^i TiilliseCOlhls. 
Fhis me^rhanical g"a;e aikrws pulse 
ywr srennd fro-TD the J00 |wkes 
seeom.i to p^s iptn an txtfinu3 ccrcniL 

E3y rrdtieLion I he clod« UirOLOt 

ni3&:> driven chtti fihaEla which ha^f 
spe^dt oE 3 r|ym and rph- Ey-actlj 
nn the propel nrinutr oF the five 
niEfluBr intarTaJ in [lie li-Diir and on the 
proper 5eeonii of the minulY: Ihor 
emus drat BM'tfcJres :md channel a 
secEhKk pulae into one bi^nrh of an 
*-kclr^ic switch This switch op¬ 
erates, utihL in £4 doing' puts ^Ut-Dff 
hhs ufi die Lunr branch uf thf inix^i 
amplifier unct ansi EsUiblishcs normal 

oprr^tin^ bias on ihr announCuitiLHil 

bnuL-cti Whatever initjlligHnr-" vi de¬ 
bited ia pqssed thrfia^ti Oat sjinouncr- 
mcor briiieh mniiulAti the trims- 

imtirrs, 

Exaetly one minuet LaLur nn the 
boui .=in^E L-ji Ji hv! miEiisle inrrtv^l 
theimiCter nnnthrr seconds puLsi i.p 
rh^nr^ckd into the lih'ctrnnic svyjLth 
w3u;re it op^r^tes tu pbL uut *lf luau on 
die ajlNumiL'-UK JLl:: brim-ch of 1l>r Jiiiu-Sr 

to nsUblish TtoYirial ofrtraluof bia^ 
Ojfc the “>:iJl^ bramcLi. 

Frtrni 3 he foregoing it can Lh: M^n 
th-Si Lhe lEiachanirnl c-OTitBetS FunCLiOn 
rmly ns gHte^i to chaninfl rh- S^nnd? 

I nil r-s magi the proper cErcitits The 


Heociu-:k j^ilar sif-nved Irxsrsi Ike LfKJ-kc 
Handled b :h? dP^rn'.inin^ elrmenc >n 
bJijS acCnmCy at th« timr in'-Krv:il=. 

In i aek A of tht: WW VH ^et up stc 

tile rented cEmb-Eit “ipjipnicni and 
nnjfi i tor in ij| rtcoYder, as wp3I sh thr 
cquipmenB for iliunit^-i ir_L-. WWV, eu 

mtatiEBin lk-r KHFTCy of r be TTn| afncy 
^nd tiitic signal* nf WWVH. 

1'Fie top panel on Lhis z\Li:k rOEiiaiiL^ 
-hr rplayt for aynchroiBiKin^ tht cipvr- 
acioh uf thr WWV Fj and tire iono- 
L-'pher* sounding LL'anStniifrrn. 

On th-fi second pann3 b a n-ui:iua!ly 
0 |>flT^te<) feniote control unit Em thr 
W W V H rranHmi tte rs. Pas It-buLtuu 
Lype i.WLtclirs itjJir tiff rhe transmitttrs 
eomjrffilfiLv. Ffutury type switches per¬ 
mit Llie fcr-ioval OL the plats vultzjges 
□i the rf rrvjdiiktor oir fecCiftni units 
■is dcsiYwt. 

A tine ftCOYLlrr for manit'^ritig rhe 
autnmaqic fentarcs af the installation 
in Ernnanie^l on the third panel -t 

Ottier Equipment on this lack is 
used to: niauttairtust eImh WWVH 
nscillators in sgrecri>eni witlp the 
the WWV tsrao^rnk-sious. 

THd ECiuiiipiLeET Hounding transiYiii- 
ter or^r-sles ^Ti the hour aud halt-koitr 
il l Ili in unE-minutr sweeps thYOugti tlir 

T&ng'c Z2 to E0 me. £upplenicp tnri 1 
Eiianiuil obsec-^n Lions a rii roifui-red 
when the vmiciil-in-cidcncc ctiL^-jil 
iiequeYECy crowds l.o me. Sonis means 
had to be ploaded tor SyndhronEtlng 
die two ids of equipment an thr bEnh 
Felds fr^ri WWVH signals caused 
unsatisfactory record* the sen- 

■iitive- anCCUBkfic Ci|iOS|jliETe ripiipmrnt 
Tltb was arconipli^hed hy msans cf 
[wcj cam-opeiatoif ?wiechfg on :Eir 
«:lnEk nr.it opo^C^i itftill Use tLrquPTioy 
itatidard. Oeie- switch != clo^d ferf u 
v’ery ^hoci jreri^l ^>l tl™ to sceiiJ a 
^tHrfinp pnl^. 1 to Ikv ‘Ihuailnuf rrans- 
irutlsr. The Cmn-MHECttr autmiLitically 
illlftS ofF ^ftrr Lnmpktipgf Lhe stveep. 
Colne idei i with ilir a I y}v^. a l-jeijf- 
prriod cam ■"■per sic=. a switch to shut 
dowi tile WWV] i ri DnsmittufS Thaar 
tinnsriitrers rrsium ■-. tf tnr 4- miiliiLra 
■mil 30 seonrull? to pemhi imiriial fonn- 
aphere Hnl^aerv^ukjnE it irquiied. The 
i rate i '.-Jl of 4 mimtei and 20 seeotisls is 
I hv iii-JKiniLim imotinc of time that wllS 
porrr_it WWVH n'iOliriittrrE. lo FTWirfc 
accurately the hour and 30-minnEe tnr 
torvul: hclni-e shuU.iii}; ikwrn ^tld Still 
permii Elreni tn reliirn to the tir in 
limp rej give the tdegrapkic code Mi- 
nouri._^iireiP luc rhe 5- 4iTid ^J-minirte 

ilstrii.nl:-;, 

The rccarifcr m the third siahEi □£ 
Uje iu.uk iK equipped wit ■ JFi r-lay»op- 
\ i'Tr.>iJmwid' oil 32J 
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1 €]athode-Mtay Tube 



Pif jn ] 

jpronr im ■) IHe viJn BEHtn+j 1 . l*S* 

Ii munl-ti lm. cLnaii lOMri ri..| c ■ 11 a: -1 -ii■. 
luma'. - j£ a Mil hliikrtnl 4nant A Hifk -Fnllarfic 
t£ 4FftMlDriMr IMDfiLpinri 2S\ fcv Id \kr picture 
i,g■ Iif 1a li-rEarad in ihn hirtfcEDi ■ !' Aia l f il. 
TH* liifr vnllapu aui'i'ly. bee"im 3 !■■■■■ |H^ 0‘>r 
ran, prpp-idtl ifcZulilH "&H -i-JM 

v.>||ti|.* !■■ rhk "iTEirir.? a ~ J plirtuhE Eh'iEinlur. 


F\t4z* ? 

tilnrii diaii-um -it IS* d**iEl-ip* rinaill. 


iCfttf&flWQ a ILfiJKT '.vlLSi a Spot 0" 
Eiijfit :c:t Lhr purpose ul uni Juu ing nji 
deetrkai signal cot responding At 
Instant to i hr density oE tb-e subject was 
irs^Ml KffKutivdy hy eirlj workers in 
id^vision \mi today thh ]ong-rwog 
ifliicd principle Stall KTYt* a? Ilte hisi- 
*>f design ral I'V phut-sgi aphjc Era-ns- 
p*macj L piukup equipment 

Recently il was found possible I0 
build r manner otLIiiin^ i t^-n-itich 
shorf persistence u the 3OtitC0 OF 
the ftymjf spot h>T with the tube 

inOufiLuiJ :>i. ;l chassis HHltlimpg fle.lSrc 
Eton, fpclii-j.i'njr ^nd blinlEENg iJiTcuihb. 
Tests *h-Jwed UiaL Light fr^fci the faster 
cudd be Focussed djs s. slide by jn ub 
jeetpv-r. kn* fm«"iiintHii on the top itiaS- 
:=.j:= 'l jpd Li^hE .:ii|“ ilLi Ol^ri I he 
aJadi iiMild be ptoj-KtCfl by a OCHnt**nseT 
Jens once the cathndr turke* tf an 

■fl-TCfr^n - mqlfeapiifi phutoLubi^. Iht 
L«UElfcing TF-ifiO SaijrtuE LliUb could bs 
( 1 IIIf!jn'iCtl frt 1 circii ts in the JHCtlirr [iru 
CTftttH f ton chassis ]i and modified by 
t re r| Limey cijnipti'iP.aLi IbL! pircuitE to 
LCrtTCCt fl-r fKf ^r=ir^Trrf. ^OJl-ELnifLSir 
cHr-rijatB wne iis^d to jM’ii-dt&tOI't 3f l 
C4>]Ei|i£iE5irioti for gamma cnarmrtorss- 
tlCS of piftUT^ rtptjduHH^ (feeiTLttJ. 

The i-r^Ti ii i n tr [fCTHirataE wlb ilc- 
ssg-rvrij .y.: trial the ilLcthttblg hOflEOfltHl 
aaki -rtpycaL RMA driving pufcws would 
ha dipped ampiiner?, tn ansnre; i!3Ean 
fi'ITnju$s. The iliHifrtsiiiiJIt^l t-€adll]|^ 
ttiuLL wct^ u&cd to genern tr 
Ihe ^a^vlo^di w^i^eforms ^qppli^tC to 
ii ■ ilf.Rttffcrn MiEriiifitt^. SLraig]lL- 
Earwat J y incliiding -i 6A -S?G 

damping tube ifl thM h-:irir:nLluj 

.rind tg ; r :ul4 -fC'.id linearity 
Mtf;itiLT«d by RHA naeEhckia r Ihc dL&- 
placemeni -q fsoint from its tnw no^E- 


] SiiUl p Udllnnl lr>5 S^iEWUtT, itH 
>i. ■ 11 inyjiiihilhiHkiiH j ir-.'.T T #In i'jj ni Jy.dr 

ViiL J[, C R¥., befj^ vr. IHT. 

3[i11 UimL K L^?-Pl c 
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F rE'juTFtrt ff#*VptiD« nrEuita. f ll^M l^n naE- 
mr,rkf aTii mad I* flro»r*B flimpKrwitii^ III » 
sf^tlTift r ii,1i.ii»' Ip -hi tx>ri±uMI-l rlp^riKt 

fiiifl nn i l3u r^Jti ^41 f nnnd to be I im 
itod t-c- about ] % ol thK inciui c height 
'Pwfl sectifons oa a J2AT7 ^ere issed tu 
dip ir.-t atupLiFy &[andarr| hlinV-iiLK hlg- 
nals foi extingui&hifnp Lht auatinir-s 
s|>uL iltLl i dg rrtrace ]J^1 i^da pp^M 
ycctiFier w^s nldiklrd to ^PpLa a posi¬ 
tive- voll^g? to n -ewet-p tailure protw 
L]0li tnhe i L-auiiai^ plate CtlTTi:nt i ri that 
tmEie to ficiej gigf * rrfiT an wl i k)i «H1 
►iLia close ;lifl cfithode dreuit of the 
ef| Qfily nvheii l-::lh Itof LEOPtaJ PTid ver¬ 
tical ctoHfccHOn ^oltRges ap|>sarifjp; 
a^rEras the seccmdarreK uE tiielE respec¬ 
tive transformers a™ n^tmal. 

A oAG7 ™a eopLiected m peflttfrk 
fashioaL so that plat^ oEreenl ^onld 
flow through the f&^n* coll, acid thus 

van h tuins sri bdil nzsistnnrr- with itinl- 
pemLiarE dlRIlge C^.ald icuuSc IW dftO- 

FLj|U|-D 4 

Tfcc hidEO ||kd ad h! ■ n h. i 11 |j ELipfCh M d EM ri 
■»H Ef f • I ■ INmtnl-ad eh ihil Yl*» ■-=- =■*!!? 

utd irdy h|iM Hjidu. aJLbun^ in 

Miluh-aP^ty pia:;^ri'il ^-aaaliva ilidvi iiu Hdi'JKnEni 
bs? Han Jpnd nciEBrii V- ^hr*( ■ ■ O Li it a 

k p id lk■ ElrE iirtinu Eiamun kr-EP bt r>ni'l>riv 
dHDBiby vmati'JH b-V lEh HAD IIDDiHtY »■ 4* 

□ Tublpin 01 unlttKwirtir ii j|riuLar Lx ihii e amj. 
gfdh TBriaJnna nrr rtul a lUEMElt* M i , , -u f 
pantcriE. hcl *nlY lx dxmc|, □£ eki 

aliihi. 
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-Radar—— 

SYSTEMS AND COMPONENTS 

By Members of the Technical Staff of 
Bell Telephone Laboratories 

This great, new book explains RADAR from basic principles to the 
details of equipment design. General descriptions of various radar 
systems are followed by complete accounts of every step in the analysis 
and design of magnetrons, pulse modulator tubes, receivers, oscillators, 
rectifiers, antennas, switches, and other components of radar systems. 


tion of time interval, to determine the 
oscillator frequency, the number of 
oscillations in a definite interval of 
time must be known. Assuming that 
the rate of drift of the oscillator has 
been uniform throughout the period 
under consideration, the average fre¬ 
quency for the period is the same as 
the instantaneous frequency for the 
middle of the period. The latter meth¬ 
od is the one normally used in main¬ 
taining the WWVH frequencies in 
agreement with WWV, 

After obtaining agreement between 
the local and received pulses the phase 
shifter is advanced 27 milliseconds be¬ 
fore transmissions are resumed. This 
27-mi Hi seconds is the average transit- 
time for the Washington-to-Maui 
path. 


Frequency Conversion 

{Continued jrom page 19) 

on hand the voltage regulation of the 
81-cycle current was rather poor, result¬ 
ing in sluggish starting of the motor. 
Therefore, we found it necessary to 
start the motor with 60-cycle power 
and then switch to 81 cycles. Our disc 
jockeys have had no difficulty in oper¬ 
ating the system in this manner, simply 
holding the record until 45 rpm is 
reached, about one revolution after 
switchover. 

To accommodate the 45-rpm records, 
the large center hole in the records 
was provided by a drilled bakelite disc. 1 
Our pickup arm, 3 with a filter trans¬ 
former 4 with output impedances of 250, 
150, and 37.5 ohms, was mounted 14" 
to the left of the regular pickup arm 
so that it would not interfere with the 
playing of regular records and tran¬ 
scriptions. 

Available from Webster, a Astatic FLT-33, 
4 Astatic FT. 


Video Scanner 

(Continued jrom page 25) 

other unit of a system. The switch, 
located on the picture generator chas¬ 
sis, can be paralleled by a remotely 
located switch. 

Picture output amplitude can be ad¬ 
justed by varying the voltage applied 
to the dynode stages of the phototube. 

Color Slides 

It was found possible to use color 
slides in the scanner. The signal-to- 


E VERY one of these topics is 
explained in detail and is illus¬ 
trated with many circuit diagrams, 
line drawings, and specially pre¬ 
pared photographs (including ac¬ 
tual X-ray photographs) showing 
the inner construction and opera¬ 
tion of the equipment. 

One of many valuable features 
of this book is its extensive treat¬ 
ment of th& development of radar 
equipment such as the magnetron 
oscillator of the Bell Telephone 
Laboratories.- This information is 
especially Valuable as a basis for 
understanding the more recent 
methods of operation and types of 
equipment. A remarkable array of 
charts and tables makes all quanti¬ 
tative data readily available for 
instant reference. 


Exhaustively detailed and clearly 
illustrated chapters cover the sub¬ 
ject of radar completely. Here is 
a brief outline of the contents of 
this wark: 

Early Fire-Control Radars for Naval 
Vessels; The Magnetron as 3 Generator of 
Centimeter Waves; High Vacuum Oxide- 
Cathode Pulse Modulator Tubes; Coil 
Pulsers for Radar; Spark-Gap Switches for 
Radar; The Gas-Discharge Transmit-Receive 
Switch; The Radar Receiver; Reflex Oscil¬ 
lators; Development of Silicon Crystal Rec¬ 
tifiers for Microwave Radar Receivers; 
Characteristics of Vacuum Tubes for Radar 
Intermediate Frequency Amplifiers; Radar 
Antennas; Techniques and Facilities for 
Microwave Radar Testing; High Q Test 
Sets for Microwave Testing; End Plate and 
Side Wall Currents in Circular Cavity 
Resonators; and Some Results on Cylin¬ 
drical Cavity Resonators. 


EXAMINE THIS 
BOOK FREE 

We would like you to see 
for yourself just bow valu¬ 
able this comprehensive 
work ean be to you. Tbe 
coupon will bring you a 
eopy for 10 days' examina¬ 
tion, free. 


1-MAIL COUPON TODAY- 

l D. VAN NOSTRAND CO., INC. Com ' 9 '* 9 

I 250 Fourth Avenue 
| New York 3, N. Y. 

[ Please send me a copy of Radar' Systems and Components, 
f After 10 days I will either return the book or send you the 
I purchase price, plus postage. 


NAME 


ADDRESS 


CITY . STATE 


noise ratio was found to be slightly 
poorer than when good black and white 
slides were used because of the greater 
average density of the color slides. 

Credit* 

Credit is due many members of Our 
labs who participated in the design and 
construction of the scanner; The re¬ 
search division for the development of 
the ert; A. J. Baracket who directed 
initial development of the commercial 
equipment and A. L. Olson, who was 
responsible for scanning generator and 
slide changer designs. 


KAY ELECTRIC INSTRUMENTS 

Two instruments, the Mega-Pix and the Mega- 
Node, Sr., have been announced by Kay Electric 
Co., Pine Brook, N. J. 

The Mega-Pix generates picture and sound 
carriers in the twelve television channels. Chan¬ 
nels are individually selected by a front panel 
switch. Sound earners are frequency modu¬ 
lated by an internally generated tone. Fre¬ 
quency deviation is adjustable by front panel 
control. Picture carrier can be modulated by 
RMA video signal either from external gen¬ 
erator or from a receiver tuned to a transmit¬ 
ter. Modulation depth adjustable by front panel 
control. Picture modulation double side band. 
Picture and sound carriers are said to be sub¬ 
stantially equal in amplitude and are simul¬ 
taneously adjustable in level by means of a 
single panel control. 

The MegC'Node, Sr., is a calibrated random 
noise generator for determining the noise figure 
(db above ideal) of receivers or amplifiers in tbe 
and microwave frequency ranges. The noise 
figure may be read directly from the panel meter 
calibrated in linear db. 
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Helical Antennas 
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A Sailing LL un form tnriifcing t/livi; 
Cfl the hrl.i>: tbp paltem Ot the radia¬ 
tion field m3 j helical ElC&lH aJltennq cm, 
be calculated 1 ' as Ttif* product ej! Lhnr 

fir^i-r-turn laEc^rn Dud the pattern of 

ill army oS LM4rnpic pam( 

each sosif:^ represnnlinj nnt mrn of 

the hefbe | he ^sssi3upl un CiL a Liaii- 

Enim trading v^UvC: :S S £OOti OP? if 
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Lht JlcUk <PrrespoDdE to the- rmyimiHp 
di rr-rti v r ity ^iinriiLimn, th.i: ra-rtiitiap htlri 
pattfm, 1 in given £of toJuj^ OJ '2 1 
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arrn^ f:ictnr is dominant aciH the iiti- 

^le-turn fuJtera can b? c-^ual to 

fcif if- E>a a ?ii NsEa-ct-iTTv Ajtj>fi>xl rmsi^rfi 
for many usigitlCCfiTj^ applLzati 01 IS. 
'Hik i-kliLL^ in ^ v^rv KuhaLanLial sim- 
plihcatEon m cht pnt*rn calculi hm- 
Thizs, ^!vc-a trh? piitern tho 

radiation held of i^f helix to ,1 
ippcoxh'iia.tsun Enr any poiATizatLOn 
TtTXPvidef! iii ly I hri I - chr mcmiibr of LlITTii 
\} not IW spin II; Sij, ilOt k?S thnn 2. 
For pxarsLptfi, fiattems e^ldibled by 
(tl) .Mill {14} Sm \22 fl hdeeti with 

neatly l-^avekh^ib piittijtififcicwe (C 

- [> ?.) And cl 2 r J, 0 h inLil 

mrns ilJuslr^f^E in Fl^-utc S by Hie 
soiki curve*, For comparison, ilic 
mea^LJTtd pattern?- are iiwlkatad by ilie 
cbslricd Ciirvrp.. |n each cat-ev LlK nifi^ 
Lirr^l pHt-crn IS nJi avfraffC of th^ pat¬ 
terns measured Jui the v^rtieiLLy arv*i 
hortriTtiTatly-pribritiiiJ eorapone^iti oF 

the T^dtntKd -sltcc^ic Bdd intensity- 
L“ht pattern oE a helical tram j-i- 
’tiiniL it jiftTtir^tar^y seiia jtive t-i- 1fi.-u 

phase YflliXaty of Wivr prgp.iEnt]On 

nlupf the Itdix, In cquntkm {14} kt 
Hiias been acNsimcd Lhu.1 the lelLiiivs; 
"hasK yatoetiy fulfil IE the maximum 
1 lie e 0 Li vlty cond ii iogi" such that e3lc rels- 
<ive phase Mfi™.-[ty, tun l>e given l^y 
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uf (15) atid lb r measured velocity ia 
tisoaMy clow nvrr a wide [L'CCsLIC fKy 
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velocity. 
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Tbbic ii r. 
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power .gain I-Uh- I linn about 10. 

Hot* grn^rgl formula* are amUmar- 
izcd in Labk III. These can be u&rd 
tn jirtdLct the duracfctLLaLka i ivet i!hr 
Ere^nenCy ran^e of Jihr be-ltll HKUk 
f circumference between J/4 and 4/3 
wavfllcnsth ttr Frequency between 3/4 
dud 4/3 (at renter frequency). These 
formulas are applicable to hdkn with 
pitch aivgkfi bctiYtcu 12° anrf Ii". En 
general, they are more -nccurate cieat 
i"he ceutci frequency than ritar the fre- 
HUKEicy limit = of operation. They art 
not reliable it n is Ices than .3, The 
4imKn&ii>T>si C t J r and d shcuqtd br a? 
indicated Lp taldc II. 
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they should be regarded as unreliabk 

flrfc rem cos 

'J- Pr K^ui> jEViihi .■‘Jjvlmrtaj. 

E£oct™icej A[itf| ]>M7 
*J. t>. Kraus and J. C. WjULftinbOfi. 
CtawJrrfjJuj ii/ /fri!a'irijJ j-J n-l^waoi 
tfinp ik iAr rear ,tfdrfe, J out Apjil 
Pliys-; Jbjh- W." 

^O. J. tihisscr arrt J. T>_ Kraus, i i'M : r J ii+- 

«k^ dJ ffrlhcaf if huh j4n- 

ttHuatj Jour AppS rhys.; h'ch. J94fl 
"J. L?. Kraus, .’YeJii-.jf £7 jyeh* /ih^-h u,ij 
fpr ir'idr-ZTii^sJ App\iivtiv*4, IVuc. ERF; 
Out. 194B 

*J- D, KraiiRj TV /j.^/Piw. 

F«K. 1EE; Man* 11HP_ 

*H. IL Taylnr :■ ml D Fowler, 
fif.EHr .-fpW+’J^t for FfJF, CQ , April \Wj 
'tl E- MudLer end WVA. Tjmlt 
B S. T. J.; On-. S547 
■JKF K-andarrii pr: Elftdio JffftVe Pr^a- 
^atinr, (i^-liii in ms .-4 tu p rin) ; 31MZ. 


&mted r it is poseiWc to prwlict thp im- 
poriani eharatEEtisticj ef HuMlaI beam 
antcnTisi& with suRidcnt accuracy for 

must H:i^iiiEE:.:i^ ; l | >^;!;: i: ll L l ; .ni ^. Pfe 

ferrei ilimeniiijns, llytt ear be used 
deaijn n hdiL-al beam antmrm to prn 
dti^e either 3 "specified btMuwidth oe* 
Puwpt jjain, are summarEaed in table Ii. 

Tliejf are i^r u IikLl^ wath h 1 2. S* pitch 
An|[k And apply So die centsrr fferjupney 
at oppT^ntsfi; C - 1.0 it 
The EfiTEnnlas £i>t the number of turns 
Hre unreFiahLc i: n results in * v^lne 

Less tlian iLuut 3, Thui. the forjLiuk^ 
mn-not be used rcLnbLy tn rakutntr the 
numbar uf t«m? HE ibe E>eamwidth re- 


yi^un i 

Sililun r.[ duFHrlr.A ui,^ f4l b* h-lm ai|, 



FIELD TESTED 


Installation Information on 



RECEIVING 

ANTENNAS 


TV.,, PM ftntanna Instailstlu 


fcy Jr* Ku*ivn 

A_dwii#Iex r*d TV &ipt 
Ojrnrr crrul TLiHif iSflUDd '■_ j j r l- 

fl-nd LrwEi Winner 


lifl-lM.lul UlFL^ur. 

Urvin Uivia Ftah COm IM. 1 
e:HirMr, .ii“r ■ |i i m 4 CmmwrxMMtaliaat 


thn- n--y pred-la^l L-ucc an thm 

purl^Al- i+*m Fr-. TY P"M '^-upl.-zin 

■ ■ ■ bKA j Phtlruh Ij-n >rh|dl ixpe- 

rkneai m, +he mcEl a^+rt** TV iq^d F-M 

■ mJl k 14 h caunTry 

0»#h- JE.CCC- »ardi qt vi^rtl dd1> W«+h 

avHr ijfl- p b ->1-01 J dhdwinql. 


fqn EbaphzTs c □ vceT ny I 
|l.111'caJI CrlJdrn I'd pi'p 

JnfEnna f^e*rf*rt* 

SL-G*rfxin ? ?-C nn ci' 'Co-vcraflc- 

iHf Anfe-fiAa FnitalJ^j-J^EPi 

XV lp#flrfc-nrncE 

FrJnga fte-ctptld^ 

fA? jf?r ,infrnj?a 

fAf j4nP*n^ai 

rpr+Erl'irtia.T JuiJn-eii. I’i-Q-ct'ki-a 
rjJeJri gpP t-Jin Trirda 


’hf ^"i ^l■ boat In Which you'W fr,H 
^ampLl# dmign nn n inaldilitkb n- 

fn-rmation 0# 4h'4r V S-^R" □^ TV rird 

FM rp^nivip^ *nkane. 

C«nPrf%hi dn-Hi -*ri iTlvshrA>lon and sub- 
jnc+ bad*| fn-’ rjphJ -*farHhc-|-, 


Avji Eihl-c I'irril *f throi^Jh 51.00 

Tnnr PHMihlibjr t'Hnpriid' 

aend lo-mpni HeImU 4 m ym diairi%acr,r p-p 
-dll-icH 1u: 



Eryan Eicvli Publlihing Co., trM. 

I 0 - 0 -n-k Drpt.l 

52 Vanrfcrfcilt N.r. 17, H.T. 

fivvfi M-Pirf mg u eiF M tV-FW 

An1#nng lBil-^iliPian l ' li pas^psld. r 
wh"r h i +m *r Jn; n^ 

^r'nf | 


NAME. 

AtlORE55 .. 

CUT AND STATE. . 


CQMMUNrcArrows for septembeh i94« * jc 



























9 HIGH iREQLXMCY 
TRANSMITTER 

T™ N». jJJiu LrpiLBl uIhchI uinium iw fit“ 
■IdYi 1| -"^LL TwiP'jfc hfc AuEu.1 miii ta 

ibtilncd bh chi uh pi lar-rrd ir«liii|J ■—* 

H-l], banrJ ■! Mii'.lr IJniTHIE blllHl. r^lWPF 

■ ra TTM ij ■ |.-i r ij 111rL b■ ilillL bp inUIil lit I Yr+ 

rn-» 1ILCU nri”i hli^ 1"«->iii« i n» , T plui-^n ■ “■■■- 

r' rn ii * I Lud circuit dmiwn'r'i in hh.i-H 
■mrluni liri^riL^ l-jLlu C tn-blftN" hU fV.ldP 

pM.-.I.Ir I Imb M.U, ■ l 4i.i.nL . fc.ra.bbil&p 

^‘ch pv'lp'lfc rr^l»! J Bilks mlplBT.Mil. 

"I h+ r»t. ?r|io rnr.Pind 4 | t BIIIip--CC0-44 

*ryn«1 vitllliic-r i^i l, uilii| a. 1ACT err 1 l a I 

■ i b b 111 b.4 li i. * iTJfr LiL^bi uJ bA JcID pw# 

"Hr- F"^ 1 ■■ -ttibIti--BPBMI Ibii, b BLn- 

^nLlinpl tmnl In und. ih* cm'+l wmi »«->« - ">b 
ah# iZy c.n-.:. far 1 fmia apindna- hi □ ■■r- 

inr.B i ib-t-bIbi I ib mww4 In lb Lrpaldl bIiuI Wl 

drivi thr IT? d'-p^Jr n ■ Tii 

Z rv-HiF Liphibl.ji'i, LT.I ■'■■ iri-jni ■: T. ■:■ ■ IP IlH- 

■ I" TBirrl. lull |^jb n.iB|ii.il Irani ihb Crpiul UH1 

ii ^id LRimuili -.hi I’JtZI hrwl—'■ 


JAMES MILLEN 

MFG. CO., INC. 

MAW OFFJCI A HO FACTO! Y 

MALDEN 

MASSACHUSETTS, 



Last Minute Reports... 


Tint pHtftB.Kiw of |MtW^£llEHCfc, JSa'- 
NcnEarty uLTiitu in the aaTCrfait Mid. TV 
fields Itaa prcmipied the devd^-meTit 
of a lab model standard ngisc- pcn^ra 
fcnr hy tiic military acniuifa. The .gen¬ 
erator, the result oE «vemi year* 
lviTftI: by the- - 'iirdu^ ReSiMtH F-uutida- 
Eioti lor Lbn Aie F^rcea. b^gun during “ 
tbc war, is sarJ to be uksVc Emm be- 
tow ,150 me to V-yemd fiOfl iric_ No-iae 

k iaailuLittd by fcccitd-itiflgf pulses at 
vfl rictus rates pot second ot ™ a T*n- 
:Jtit:i tiB-^i-1 I , i>taal ErfcNnughtiiiL Inas 

iueceeds*ii R-syal V. Howard as rtlnec- 
tor of ■engineering f aT NA13- Itetore 
crimi-n^ to NAE M-cNaughieb ^as 
with the FCC tor seven years, t , . 

I Ttir l^if? {£i?!i pages) flf tfw 

NAB Engineering Handbook will 
sonn Ek ftvailabte. Cgpi« will he *ent 
ivim Lo all NAB c'liEitiD ei = arn! lieu 
priou ra oLhdi > will be SI7.5Q. . 

1*. lieLlerman is now in dmr£t flE 
lbs Washanptoji, D. C- office ui Biush 
De-vetopmetH Company . . Afe Lers 
and C^fPpn^y, 7 h U l!-rnad S-Erpft, N^w- 

ait 2, New jfirtrEy, wiEl r^predesiL Ray- 

tbECjr in thr uppur Hpw Ynrk State 
ai^ea for llKir voltage Stibiliim 
Gi^nd Rapids, Michigrni sEnfLor^ 
WT_AV TV har 7 crutaJIurl a R- 
tnkmwavE ayStitm I Or vedeu at 2,030 
hk and audio \n Uie lik barwl. 

Hincei-Mer& weLI l&e 5P( i3[i nl S-tnvenit- 
vitLc. Mietii^^ri. En- ; i-.k sipnaL frdutl 

ChiooEO„ where rh ty will br relayed 
j rti C.'rrlar fthifl , ^SLrhiganj and then in 

Grand Rapida. _. _ The APRL Hudaon 
Division will sponsor an amatew coiv 
vcdEiciei DjkI show Ln Llir Ninth] Rjer^L- 
ttietit Armory, I2S West ]<cti Street, 
Ntw Yortfi C'ily, on Ortolwr 7 P K and 
0 KETV r , DuJLu, Te^as, will 

■ amjcl j: un Eli? *ir willi a DuMutil 
tranamittet on chamieL cE^hL . s ..R. H_ 
ItKinn, vice prewdflnt Krnrfcer Hnd 
MetoaiL, Lnc., indiiatiiat adtcrcisisig 
aifen-cy, h^s h>etci elected: prestilent oF 
. Ehr Cbiogu Tfltniciciil fMhCbuLiEH fiimt- 

eil. _ _. Jeflnt J. Etoyle is ikjw mnii^ger 
oE electronic mhe aales for the Wusit 
iik^tirjn^c In m|i division, BlnmEifiEld, 
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hibit mi rile Hotet New Yorlitr, New 
York City, t?n CtoCobci ^7, ZH and S?. 

. . The Stscufiil SuorEhwESlern IRE 
C^nftrEnoe will be held in tlm Baker 
ij-otd, Didlaa, Ti!Kaa r on Dccelifber 'J 
and EOL b- . . 
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TYPE 1001-A 


Standard-Signal Generator 


MODERATE COST THROUGH 
SIMPLIFIED DESIGN 


• UNUSUALLY LOW LEAKAGE 


Rear view, removed from melal cabinet. Semi-unit construction 
with power supply along top, completely enclosed shielded and 
filtered comer oscillator in center, and attenuator, carrier control, 
audio Oscillator and modulation control at bottom. 


Cover removed from osciflolor comportment. Note Iwo-piece 
construction of caver, each being insulated from the other and 
making contact with both surfaces of the metal box housing the 
oscillator. All leads to this box are carefully filtered to prevent 
leokage. 


[The complete oscillator plugs in ond out of the metal box shown 
lobovo, making testing and servicing particularly easy. The 
I oscillator can be operated when removed from its shielding box. 
| Extra precautions have been token ta insure excellent contact 
I between the pre-loaded contact springs and the cylindrical 
(contacts on the oscillator coil turret shown at extreme right. 


, With many mechanical and electrical improvements, the Type 
1001-A Standard-Signal Generator replaces rhe once-popular 
Type 605. 

Ruggedly designed, with unique mechanical construction and 
simplified circuits, this generator has exceptionally low leakage. 
Through the elimination of a number of circuit frills it has been 


possible to keep its cost to a moderate figure* 


ABRIDGED SPECIFICATIONS 

CARRIER-FREQUENCY RANGE; 5 kc to 50 Me in eight loga¬ 
rithmic, direct-reading ranges. 

FREQUENCY CALIBRATION: accurate to =hl%. 

INCREMENTAL-FREQUENCY DIAL: indicates increments of 0.1 
per cent of frequency per division up to 15 Me. 

OUTPUT VOLTAGE: open-circuit voltage adjustable from less 
than 0>1 microvolt to 200 millivolts. Two-volts output available 
from a second jack. 

AMPLITUDE MODULATION: adjustable from 0 to 80% either 
with 400-cycle built-in source, or over 20 to 15,000 cycles from 
an external source. 

LEAKAGE: stray fields are substantially less chan 1 microvolt 
per meter two feet from the generator. 

INCIDENTAL FREQUENCY MODULATION: varies from 10 to 
100 parts per million, at 80% a.m., over each range except 15-50 
Me where it may be three times this amount. 

ENVELOPE DISTORTION: about 6% at 80% modulation. 

NOISE LEVEL: carrier noise level corresponds to about 0.1% 
modulation. 

Fully 90 per cent of the needs for a standard-signal generator for 
eneral laboratory use are adequately met in this carefully designed 
R instrument, where the ultimate in accuracy and stability is not 
required. 


TYPE 1001-A STANDARD-SIGNAL GENERATOR. $595.00 

General Radio Company 


NEW YORK 


Cambridge 39, Massachusetts 

CHICAGO 


LOS ANGELES 



















































ANOTHER *kp‘ SERVICE 

P«r$flit»l 0 " Person Help WiHt 
Yosr Mens u ring Problems 


Alris^r ir^n-brcn- Ln AuiedcK, -hp- 

TEJ>TEf«lElEEVES Oil £E*E j-flip ptPWQil Iwlp 
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i :ir'i|JrJr!E liuFd |)IL -hp- iOEEmmEDtl,. 
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‘wlkHirvcr. 4t h£ revtE vnu heel tel Jp vrilh 
EnEUUEin^ picb]«n. 
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portable unic rfiac from barcariESb Each h-as thfi fajmEiac -hp~ 

idrihyges of high b£ahLLUu s eomtanr oticpui, wide ^^E^LleRCJ , rnnpr., Jnvr 
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OSCILLATORS GIVE YOU PRECISE 
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